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On the Construction of a Rigid Suspension Bridge. By C. Kircks, 
Geestemiinde, Hanover. 


From the Civ. Eng. and Arch. Jour., Jan., 1861, 

THe vertical vibrations to which the common suspension bridges 
are to a great extent subjected have much restricted the application 
of these structures, and rendered them unsuitable for railway pur- 
poses. Several proposals have lately been made to stiffen the suspen- 
sion bridges, but none of these appear to answer the purpose in a 
imple and safe manner. ‘The construction to be here described, as 
shown in Fig. 1 [next page], consists essentially of two rigid beams 
suspended on the pillars, and connected by means of hinges, and so 
urved as to sustain only a strain similar to that of a chain when 

led equally over the whole length, but being strong and rigid 
enough to counteract the undulations resulting from a heavy transit 
load (Fig. 2). The calculation of the strain in the different parts is 
based on the theory of the line of tension, which has here a similar 
application as the line of pressure in the calculation of arches. The 
essential difference, however, is this: that in an arch, several lines of 
pressure can always be drawn, every one of which gives a different 
result in respect to the strain on the material, so that it remains un- 
decided which line of pressure will actually come into operation. 
Moreover, in an arch, the line alters its form according to the tempe- 
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rature, and in consequence of the starting points at the crown and in 
the abutments not always being the same. 


Fig. 1 


In using hinges which will allow of the beams mov 
ing vertically by change of temperature at the points 
of suspension, as well as in the middle of the o 
ing, the line of tension is at onee fixed; it must 
| cessarily pass through those three points, and its form 
can be ascertained with the utmost precision for any 
position of the load brought upon the bridge. . 

Now, when the form of the line for a special cas: 
is found, it will be P ssible to calculate the strain on 
the main chain as well as on the bottom flanch, both 
being connected by lattice-work or diagonal bracing. 
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Let A (Fig. 3) be the main chain, B the 
beam, and ¢ a point of the line of tension caleu 
for a special case, having the distances a and 
the chain and the beam, respec tively. The horiz 
tal strain in the line of tension may ‘be ealled 
on the chain, K; and that on the beam z: 
will subsist a relation between the different strair 
similar to that of a beam resting on two supports a1 
being loaded at a certain point of its length (I 
viz:—K.a—2z.b,andz+K=s, sothat | 
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To get the calculation of the line of tension as 
simple as possible, Suppose both the constant and the 
‘moving load uniformly distributed over the horizon- 
tal projection, whence the line of tension will bea 
pari abola. In case of the load not being spre “ad over 
the whole length, the line of tension will be compose l 
* of pi arts of two different p: arabole. The tension of 

rat the main chain or rope when loaded on its whole 
length, is so easily determined, that it is not necessary to give the 
calculation, but to take under consideration here only the bottom 
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flanch and the lattice-work or diagonal bracing, when one-half of the 


n g, 
span, or, what will be the same, one of the two suspended beams, is 
: Iv loaded with t] aac rat 1 4) : ; nd 
continually loaded with the passing weight, and the other half unload- 
ed | Fig. o). 
’ 
Let the half-span be = hf, and the height of the points of suspen- 
5 sion above the junction in the eentre =f, the permanent load = Ys the 
moving load - Pp, per unity of length. 
. Now, we may assume the unloaded half Be, considering its construe- 
' tion as a beam, to be a firm connecting piece between the points B and 
c, as it might also be effected by a rectilinear rope. The pressure on 
5 the support Cc, caused by the movable load may therefore be derived 
from the strain T of a rope Bc, supposed to be weightless. Produce 
the line cB to a point D, whence a line drawn normal to pe will pass 
through it, and let the length Ap be equal tos, then we have the equa- 
tion: 
t ° °° . 
T.s=*~-, since s=2h sina, 
ls; r i OR an 
and sind=—= = = Vv F244 h?. 
Vi*+ WP alll 
, rh 
The vertical component of this strain will be =T sina = Si , and the 
; pi? 
} rrvuyyte » on T&T A . = 
J ontal component = Tcosa =~ , 
if 
ul The permanent load g, uniformly distributed over the whole length, 
t), s in each of the two supports a vertical pressure = gh, and a 
izontal strain==‘—,; we have, therefore, the whole pressure in A, 
©) + 
the horizontal strain throughout the whole length is 
a 
J ; P ji? 
hs ee 
ed ~< =J 
ol Having the value of nV, and v,, it will now be possible to find the 
ole selmi-chords, as well as the heights of the two parabole which compose 
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the line of tension and join in the middle hinge, whereby the line of 

tension will be entirely fixed (Fig. 6). As regards first the loaded 
Fic. 6. 
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half, the horizontal distance /, of the vertex from the point A can be 
deduced from the vertical pressure in A, as follows: 


(qt+ph,= V; (q+ ip, 


q+ 3p 
therefore, h,= 1~£4, 
Further, the vertex of the parabola lies at a depth f, below the 
level of the points of suspension, to be found by the relation 
h 2 
J,i= (p+ q) Qo? 


whence it becomes 
(q+ ip)ef 
—— 
; P . 
(7+) (9+4) 
Thus, the parabola which represents the line of tension in the loaded 
half can be drawn, the values of f, and A, being known. As regards 
the unloaded half, it is evident that the geometrical tangents to the 
line of tension at the middle hinge must be directed upwards towards 
° ° . " , ‘ ph = 
c, because this hinge has to transfer the weight of * [he vertex 
of the completed parabola, of which the line of tension between BR and 
¢ forms a part, lies beyond the mid lle towards A, and as we eall g the 


weight upon the unity of length in a horizontal distance from B equal 


rh : , ; ? 
to / , then the semi-chord /, of the parabola from ¢ to its axis 
v4 
will be 


bong +P? +49, 


P (4g 4g 
The rise f, of this parabola may be determined by the relation 
qh? a iy 
nu. f, = *;-, and substituting for Hm its value, it becomes 
(p +4 q)° 


“2 


lig? + Spq- 
Thus, the values f, and h, being known, the part of the parabola 


of 
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which represents the line of tension in the unloaded half, is also de- 
termined. 

By means of the relation between k, s, and z, the strains on the 
chain and bottom flanch can now be determined for every special case. 
It is a matter of course that the most unfavorable mode of loading 
must be alwavs assumed. In ascertaining, therefore, the strain of the 
chain, we have to consider the bridge as completely loaded, while only 
one-half of this load is to be taken into account in computing the ten- 
sion of the lower member. ‘To illustrate the case by an example, 
suppose 

The moving load p 3500 Ths. 

The permanent weight j= 2000 Ibs. 
The span 2A = 400 ft. 

The height f = 33% ft. 


rm) } ee 
The hei 


glit of the middle hinge above the bottom flanch = 8 ft. 
Then the greatest strains on the chain and the bottom flanch are to 
be calculated as follows -— 
In substituting the figures in the preceding equations, we get these 
results : 
h, = 168-18 ft. f,=% 
ho—287°5 * kA - 36- 
Let the middle hinge be now the point of origin, and the horizon- 
tal line through it the axis of abscisse: then we get the following 
tuble of ordinates for the different lines of tension in each half of the 


ARSCISS.& Orxpixates (Foot). 
F Partial Load. 
Cie) a ee ee Oe 
Loaded half. | Unload. half. 
20) 0333 1-056 1-71 
40 1333 1-154 3:80 
60 3.000 0-274 6 25 
80 4333 14583 9-05 
100 8:°333 1-419 12:21 
120 12 000 R231 15:71 
140 16°333 13.022 19-56 
160 21°333 18 790 23:80 
180 27 090 25 536 28°39 
200 33:333 33 333 33°33 


The horizontal strain in the line of tension when the whole bridge 
is loaded, is equal to 
(ptq\l? (5500+42000)200? .. 7 
PI oo ———, 20 £888,388 fhe 
He 2 . b0°oo 
i ; : ; 
ihe strain at the point of suspension 
(9000 e 200 


® = 3,508,720 Ibs. 
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The horizontal strain in case of only one-half of the span being ex- 
}? 


. . ’ ' ) . . 
posed to the moving load, is found to be 1 = € +! po OF, in fiy- 


ures, H= 2,250,000 ths. 


The strain at the point of suspension on the side where the bridg 
is loaded, amounts to 


= A 2,250,000? + (168-18 . 5500)? =: 2,432,000 ths., 
and on the unloaded nly 


2,250,000? + (287-5 . 2000)? — 2,322,000 Ibs. 


ag *) et os 
When the bridge is not loaded at all, the horizontal strain equals 
}? 
Zz = 1.200.000 ths 
oY; gaUV; z) 


and the strain at the point of suspension, 
Vf 1,200,000? + (200 . 2000)? = 1,265,000 ths. 


If we allow now a strain of 8500 Ths. per square inch, then the see- 
tion of the main chains (which may be three in number for a double 
3.855.000 
line of rails) must amount to aeog = 392 square inches, or for 

each chain 151 square inches. 

Concerning the bottom flanch it must be remarked, that as it lies 
horizontally supporting the ends of the cross beams, the area of its 
section must be varied. <At 20 feet distance from the middle hinge 
we have the ordinate of the main chain 0°333 feet, that of the lin 
of tension on the loaded side = —1-056 feet; the depth of the bot- 
tom beam below that line — 8—1°056 = 6-944 feet. The horizontal 
strain in the line of tension, the bridge being loaded unequally, 
2,250,000 tbs. This strain is transferred partly to the chain, partly 
to the bottom beam, in proportion to the distances of each from thi 
line of tension, so that the strain coming on the beam equals 
0-553 4 a 056 

8 + 0-333 


| 


 —_—— 


. 2,500,000 Ibs. 


z= 370,000 bbs. 
At 60 feet distance from the middle hinge we get 
Z G85.000 ths. 
At 100 feet distance, z= 564,000 * 
At 140 feet distance, z= 551,000 * 
Thence to the point of suspension a separate iron is applied, of such 
a form that the strain to which it is exposed remains constant. On 
this part of the bridge the ro: adway is merely sup ported by suspension 
rods (fastened on the main beams), as no diagonal trussing is required. 
These beams have no support at the ‘ends, but provision must be ma le 
that no horizontal oscillation can result from their being at liberty to 
move laterally. On the unloaded side of the bridge, pressures result 
in the partly-horizontal partly-curved bottom beam, because the line 
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of tension passes above the main chain; but these pressures, which 
may be found by the above table in the same manner as the strains 
are found, are of no particular interest, since they become smaller 
than the strains at the same points when the bridge is loaded on this 
side. If it be considered preferable to avoid all pressure in the bot- 
tom beam, it would only be necessary to draw the elevation of the 
chain according to the line of tension in the unloaded side in case of 
sil ol -sided loading ; the consequence hereof would be that the bot- 
tom flanch would partake of the strain also in case of uniform loading, 


and therefore require to be made stronger, but always considerably 
less than double what is here caleulated. 
TT! c | fferences of strain in the bottom member are compensated 


hy the lattice-work or diagonal bracing (shearing effect), and may be 
ealeulated here in a similar way as in ordinary beams. This shearing 


effect is here considerably less than in beams without strain in the 
axis, therefore the lattice-work can have small dimensions and great 
openings, Plate iron of such a thinness as would be requisite here 


ciate thanks ..cdaienrt aeenen A.J 


is hardly applicable; but it may be mentioned, that with respect only 
to the shearing force, the vertical plates (that is, of all three beams) 
would require a weight per square foot of elevation— 


At 20 feet distance from the middle hinge, of - 3057 lbs. 
At 40 feet distance, . ° 2 393 
At 100 feet distance, only ° - 0064 * 


su] nosing the strain on the square inch to be 5000 tbs. 

Ln arranging diagonal braces with 45 inclination, SO as to resist 
the pulling forces only, and vertical posts against the crushing forces, 
this brace-work would require a weight nearly five times as much as 
that just ealeulated for plate iron. 

The weight of a bridge of 400 feet span, approximately calculated, 
stands thus :— 


Main chains, of an average sectional area of 136 square inches, Ibs. 

3.136.400. 2. e - 489,600 
Bottom flanch and beam carrying the railway— 

2.3. [60 ft. (40 sq. ins. + 60 sq. ins.) + 140 ft. . 80 sq. ins.] = 103,200 
The braceework has an average weight of 6 ibs. per superficial foot 

of the total area between frames— 3.2.2100.6= 86,400 
C ross-beams, arranged in plan like a net, to stiffen the bridge late- 

rally against the effect of wind and passing loads —320 in num- 


ber, 21 feet long, and weighing 30 lba. per foot run, - 201.600 
Suspension-rods, }450 teet at 6 Ibs., ‘ . 8.700 
\\ ind-braces between the main chains, ° . 10.000 
Rivets, aC. . ° ° ° 30,000 


—_—_——____.. 


Total weight in lbs., 929 500 


; : 929 500 ree 
Making per foot run, 0 = 2524 Ibs. 


Besides this, should be included 209 fhs. per foot run for rails, 
sleepers, and planking, increasing the constant weight to 2524 tbs. 
per foot run, whereas, before, only 2000 Ibs. was assumed. This dif- 


568 Civil Engineering. 


ference properly demands a fresh calculation under the supposition of 
9524 tbs. constant weight = but, as it is not intended here to give an 
exact estimate for a special case, it will suffice to remark that, in 
keeping the dimensions found above, the strain on the main chain 
would increase from 8500 tbs. to 

3500 4+ 2524 


- . 8500 = 9290 Ibs. per square inch of section 
3500 + 2000 ° ~ I I rie eaeeces 


It is evident that this system is also applicable to arched bridges, 
and that here the same advantages are to be obtained as in applying 
it to suspension bridges. The principal defect of wrought iron arched 
bridges as they are now usually constructed (and the best model of 
which is considered to be the Pont d’Arcole, Paris, projected by Ca- 
diat and Oudry), cannot be obviated without the introduction of a 
hinge in the centre of the arch. For, if the arch is made somewhat 
high in the soffit in order to get it sufficiently rigid, the structure will 
be endangered by the influence of temperature. The increase of tem- 
perature produces an extension of the whole arch and a rise in the 
middle, the consequence of which will be that the upper flanch be- 
comes more lengthened than the lower one. The amount of thes¢ 
mutations effected by the changes of temperature depends on the 
height of the arch. ‘The Pont d’Areole has ribs of only sinall rise in 
the centre, and therefore the influences of temperature are here less 
considerable ; but this advantage is obtained at the expense of the 
strength of the ribs, which are more liable to deflect when a load 
passes over the bridge. This disadvantage is fully obviated by intro- 
ducing a hinge in the centre—the arch can in that case freely extend 
and rise without being exposed to a dangerous strain, and the height 
can be made great enough not to admit of any detrimental deflection. 
As above defined, hinges should also be introduced at the abutments. 

All uncertainties respecting the amount of the strain on the mate- 
rial, are now entirely removed. The amount of pressure can, there- 
fore, be distinetly determined, so that all strains to which any parts 
of the structure may be subjected can be computed beforehand with 
exactness. 
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Examination of some Questions relative to Transportation. By M. 
LAMARLE, Chief Engineer * des Ponts et Chaussées.” Translated 
by J. Bennett. 
(Continued from page 298.) 

We have endeavored to determine it in the ordinary circumstances 
navigation, and we will indicate succinetly the principal results to 
which we have arrived in the case of animate motors, which the usual 
navigation employs almost exclusively upon our canals. They lead 
to the following rule: the number of motors to be employed to insure 
a minimum of expense should be equal to the ratio of price of hire of 


of 
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boat to that of each motor. We may then easily deduce the velocity 
and net cost corresponding with this condition. 

The following table indicates these values, for the different classes of 
boats, in two distinct cases: 

1. The actual state of navigation, with a depth of 1°65 m. (5°41 ft.) 
and section of 18 square metres (21-5 square yards). 

2. The increase in draft of water, which is now 6°56 ft. upon some 
lines, should approach a water section of 24 square metres (28-7 square 


yards). 


Going loaded. Returning empty. 


nS. 


Expense per Expense per 
kilometre 
and pr r 


id return- 


Designation. kilometre 


and per 


Tonnage. 
Re mar;4 


Velocity. 


boat. ton. 


fr. m. fr. fr. fr. 
Small boats, ‘ | O-72 0-319 00128 0-90 200 00080) 0-0208 
Medium boats, | ‘7 0:534 0-0053 ) 090 262 0-0026 00079 
Bilanders, ¢ , 0-679 0-0036. 0-90 324 00017 00053 
Great boats, 22 | 0-6. 0797 0-0035, 0-90 | 0-293 00013 00048 
Small boats, 5 | O82 | 0-305 00122! 090 200 00080 0-0202 
Medium boats, | ( 0492 09-0049) 0-90 | 0-262 0-0026) 0 0075 
Bilanders, i is 0-621 0-0033 | 090 0-324 0-0017  0-0050 
Great boats, |} 27 0-60 | 0-834 0°0031 | 0-90 | 0-293 O-O0LL | 00042 


a Actual conditions: depth 5-41 ft., section 21-5 sq. yds., hauling with horses. 


bh New “ “ 656 “ “ 28-7 


““ “ “ 


oo 


Nore.—In the columns of velocity multiply by 2°236 for number of miles per hour. 


Multiply frances per kilometre per ton by 29-9 for cents per ton per mile. 


These results apply to planes of water without locks and without 

To appreciate the increase of expense due to locks, it 

suflices to convert into kilometres the time consumed by the boat in 
issing them. 

If we designate by ad the space between the locks, by V the velocity 

of the boat, and by ¢ the time lost at each lock, we shall have, for the 


Piet 40 a. a 
time of passing the reach and lock, ¢t + : instead of 3 whence, for 


Vt 
d 


the co-efficient of increase of expenses, 1 + B; the Space cor- 


responding to the passage of the lock is v ¢. 
Generally we have t= 5600”, v = 0°55 m. (1°8 ft.), whence 
1°25 miles 
oe +2). 
d } 


The expenses of navigation will thus be doubled for reaches of a 


4 ay SL 


oe = 


? 


370 Civil Engineering. 


length of 1-98 k. (1°23 5 mile s), qui adruple “d for d « — 0-66 k. (0- 4] miles), 
and decupled for the smallest ie aches d = 0-22 k . (0°136 mile 's). 

This cause of expense may be lessened in many ways: 

1. By increasing the number of lock tenders, to hasten mance vring 
and to reduce the value of ¢. 

2. By concentrating in each reach the motors employed in hauling, 
so that the boats only may lose the time consumed in passing the loc sks, 

The first means would furnish upon fre qure ‘nted canals economies 
superior to the excess of expenditures which it would cost;* the se- 
cond would reduce by about one-half the expense due to aol the 
locks; the use of these two means constitutes, then, an element of 
economy worth mentioning. 

17. We have also sought to determine the influence exerted by th 
velocity of currents upon the cost of navigation, and we give in the 
following table the results applicable to the greatest sections and th 
largest boats. 


Expense of Navigation. Force required. 


| Velocity | Velocity —- — — ——— 
of of Ascending. Descendin 
| current. | boat. 
| | | Co-effi- | Absolute | Co-efli- | Absolute 


| é 
} cients. values. | cients. values. 


Ascent. | Descent. 


Increase.) Decrease. 


| 


metre. | metre. | franc. | france. 


000 | 060 | 1 | 0834 | I 0-834 
0°20 0-64 | . 1168 7 0 609 
0-40 0-72 | 18 1559 =| 0-5: 0-442 
0-60 | O85 242 {| 2018 | 0: 0-342 


0-67 0-90 2°63 2185 


The usual velocities of the canaled rivers of the North are com- 
prised in the limits of this table; it will thus admit of our accounting 
for the increased cost due to currents. Thus, for a river with a velo- 
city of 0-2 m. (or 0-447 miles per hour) the co-eflicients in ascen ling 
and descending are respectively 1°40 and — each kilometre ought 
then to be reckoned as 1°40 k. in ascending, and 0-73 k. in descending 

18. We might thus determine with an exactness sufficient for prac 
tice, the cost of navigation upon the mixed routes, comprised by 
rivers and canals, as wel! as upon the most part of the great lines which 
are in special competition with the railroad. 

We find, in applying the calculation to the trip from Mons to Paris, 
whose absolute length is 330 kil. (217-48 miles), that it is equivalent 
to 492-20 k. (305-84 miles) in going loaded, and to 465 k. (289 miles 
in returning empty. 

| placed at each lock would gain a quarter of an 


g 15 hours per day and cos 16 fre 


y27 frs. The expenses will then be covered when the circulation ex 
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We might establish, according to these bases, the net minimum price 
of these transportations per ton per kilometre. 


492 20 , 

Gorxa Loapep.—Proportion of the increase — = 1-406 fr. 
250-00 

The net minimum price found above is 0-003] fr. per ton per kilometre (0927 cents 

r mile) loaded upon a plane without lock and without velocity, and we should, there- 

we, reckon for a mixed line similar to that from fr. cts. per mile 


Mons to Paris, 1-406 % O0-OU31 fr. = Oud = 01315 
465 


350-00 


20 
Retursing Emupty.—Proportional increase 


ne O-O0O11 fr. 
Vord cts.), we shall have fur the mixed line 1°33 
x VUULT ° ° P = 00014 = OO4118 


Sum, 00058 = 0°1733 


Vi n, by a better organization of st /ppages, we 

§ have arrived at three trips per year, the number 

of days of navigation may reach 275 instead of 330, 
whence results a new reduction of about 17 p. cl. or 00-0010 = 00-0299 
Leaving, 0-0048 = 01434 


To which we should add, for general expenses, 
(62 franc per voyage, and for 350 kilometres, or per 
kilometre, ° ° ° 0-0018 = 0-0538 


Total minimum expense, 0-0066 == 01972 


a 


At present the cost of navigation upon this line is 0-:0163 = (0-487 
Comparing it with the net minimum price found 
avove, . . ° 00-0066 ~ 0-197 


We see that it is possible to still economize per ton 
| per kilometre, ° : ° 0-097 = 0-290 
Ur per ton, for a voyage of 350 kilometres, 3°395 == 63:14 


4 


And for a mean traffic of 1,000,000 tons upon this 
; 3,395,000 fr. = $631,470 


Such, in this view alone, is the margin yet left for lowering the net 
cost of navigation. We should have found it much higher, if instead 
of taking for a type a route remarkable for its economical manage- 
ment, we had considered the lines on which this day is expended 0-02 
ir., 0-03 fr., and 0-04 fr. per ton per kilometre. 

We may, otherwise, immediately appreciate a part of the economies 
to be realized in the trip from Mons to Paris; we know that a mean of 
the boatmen makes less than three trips per year; but in reckoning 
upon this maximum figure, we find, in deducting from the total num- 


ber of days of navigation, : : 279 
The days of wharfage for two voyages, the last 
being charged to the stoppage, , 40 


That the number of days sailing is 


~ 
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Which answers to a trip of 2100 kilometres (1305 miles) only for three 
voyages, going and coming, and gives per day a mean trip of hardly 
9 kilometres (5°59 miles). : 

Such a trip should be made in about 6 hours, locks and currents 
included, and it follows that of the 15 hours of the mean trip but two- 
fifths only are utilized. There are then considerable incidental ex- 
penses, which it is possible and important to annul. The material of 
the boating, so little utilized, far exceeds the actual need; this reser- 
vation is certainly an advantage which suffers it to live during th 
perfecting of its processes; but this essentially transitory resource 
will be destroyed in a few years, if the business of water transporta- 
tion does not find, in an indispensable progress, the means of assuring 
its future existence upon the only solid basis, the economy of net cost. 

19. In the above normal conditions, the expense of navigation with 
load, for reaches without velocity and locks, has been estimated per ton 
per kilometre at 0.0051 fr. (O-0927 ets. per mil ») 

This sum may be relatively valued as follows: 


Hire of boat, , 0-0004 

Cost of equipment, maintenance, &c., 0-0008 
0-0012 

Cost of hauling, ‘ 0-0019 
—— 00031 


The towing thus constitutes the most important element of expense, 
that upon which improvements and ulterior reductions should be made. 

The tables relative to the influence of currents show how the cost 
of traction is raised on the ascent, when the velocity increases. It 
follows that upon rivers with great circulation, the ascending naviga- 
tion must be frequently stopped, even in moderate freshets. It be- 
comes, in fact, impossible to obtain the number of animate motors 
which may be needed. We cannot, for a temporary issue, double or 
triple the number of towing horses when this number is already great. 
Thus we have frequent interruptions upon the lines. Upon the Sam- 
bre there are sometimes detentions of fifty days in the year due to 
freshets. Such irregularities are doubly regretted from the increased 
cost and from the uncertainty whieh they bring in the working of these 
routes. They have caused us to recognise the utility of replacing 
horses by mechanical motors capable of developing at a given moment 
a power far superior to that of the ordinary work, and many trials 
have been made in this direction; steam has also been applied for 
traction upon the Oise and Seine, between Conflans and Paris; also 
between Dunkirk, Lille, Valenciennes, and the Capital. The moment 
is, perhaps, not far distant when these isolated applications may be- 
come general. They will, we believe, have chances of success the 
same as common navigation, provided we keep a moderate velocity 
and free the motors from the loss of dearly bought time at the locks. 

Machines thus applied in reaches of sufficient length, for the towage 
of many boats working continually in both directions, may effectually 
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concur in reducing the cost of navigation, and thus create new pro- 
gress. 

‘The conditions of transportation upon canals and railroads will then 
be quite comparable ; the motor will be the same, and the ulterior im- 
provements will react upon both kinds of routes. Regularity, conti- 
nuity of service, and constancy of net cost, will then be far better 
ssured to navigation, which will maintain the two special advantages 
which characterize it: 

A less resistance to motion. 

A more advantageous ratio of useful load to gross weicht.* 

Without seeking for bulky merchandise, to rival the speed of railroads, 
itshould certainly retain by water carriage the greater part of the trans- 
portations which have a more especial need of great econolny In the 


? ft « ~ 


2), Such seems to us should be the issue of the struggle between 


each of the two ways, with the resources and their appropriate ele- 
ments of progress. Both will then render to the public the services 
whicit it should expect from them, and industry will find in their regu- 
lar co-operation, with the varied resources of which it has need, the 


necessary guaranties against all ulterior monopoly. 

But, if this future is possible, if the day is to come for the improve- 
meuts of which the navigable routes are so susceptible, in the triple point 
f view of tolls, improvement in material, and progress in their system 
of rking; it must be admitted that its actual condition is far from 

tisfactory, and calls for immediate action. The so rapid encroaches 
f the railroad upon the domain of navigable canals verify its critical 
position, and we need not wonder we come to a comparison of the ac- 
tual net cost upon these two kinds of communication. 
Upon rivers and canals these prices vary from 0-027 fr. to 9-080 fr. per 
n per kilometre, which by reason of their excess in length, comes to 

) 0-036 fr. to O- LOT fr. (1-076 cts. to 3°199 ets. per mile). 
Upon railroads the price varies from 0-056 fr. to 0-180 fr. (1-076 cts. 
ODS ets. per mile). 
In fact, some persons relying upon data generally admitted at the 
first opening of railways, and upon what exists at present in England, 
where the price never falls below 0-06 fr, (1-794 cts.), have thought 
that the minimum rate of 0-036 fr. (1-076 cts.), applied to these freights, 
Was not sufficiently remunerative. According to them, with such low 
tolls, railroads work at a loss, and cannot hold out long; but must 
retire from the field and raise their tariffs. We cannot admit this 
opinion otherwise than as contradictory to the well established facts 
of the present time. The superior commission upon railroad statistics, 
published in 1856 documents containing the relative estimate of their 
working expenses. ‘The figures relative to the Northern railroad be- 
long to the year 1853, so that probably there would now be a dimi- 
nution in the net price which they established, if we take into ac- 
count the improvements which have been introduced since then. 


To transport a useful load of 225 tons. there is r quire 1 259 tons gross weight upon the canal, and 378 
upou the railroad; which gives respectively the ratios 0°90 for canals and 0°00 for the railway 


Vor. XLIL.—Tuirp Serizs.—No. 6.—IJuxe, 1861. 32 


t 374 Civil Engineering. 


F With the benefit of this reservation, the expenses for one kilometre 
| may be valued as follows: 


| 


a . 
expenses per kilometre fora | Expenses per ton per 
| train with 267 tons. kilometre. 
Nature of Expenses. 
| Total General Special Total. General Special 
: Expense. Expense. | Expense. |Expense. 
mm J fr. fr. fr. fr. Y” & 


| 
O1l7 | O17 
0-359 | O209 


| 0-0004 0-0004 


General administration, 
6-150 | 0-0014 0-0008 0-0006 


Maintenance of Way, 


| 


SON OS ELIT Te EN RS IO EP 


j Working, 0-538 | 0.538 | 00020 U-0020 
ie Traction, | 
mee Personel Depots, 0-080 | 
Fuel, 23 Ibs. | OSLO | 
“Alimentation,” OOL7 
Oiling, } 0-009 | 
Mechanics, Stokers, |} O27 | 
Maintenan. of machin, | 0253 
Maintenance of cars, 0-238 1:034 ' 0.0038 | 0-0038 
Divers expenses, 0-318 | 0318 00012 | 0-0012 | 
4 Sum, 2366 | 0-644 | “722 00088 | 0-024 | U-0064 


Returning empty, half, 1183 | 0-322 | O86I 00044 | O-O0I2 | 00032 


Totals, 3549 | 0.966 | 2583 | 00132 | 00036 | 0-0u96 


or cts. per ton per mile. 


03946 | 01076 | 0237 


We must add to these expenses the interest and refunding of material used in the 
transportation, which amounts to 4182 fr. per kilometre for a traffic of 380,000 tons, to 
wit: 


0:15 Merchandise, locomotive, at 115,000fr. . ‘ 17,250 
6°57 Wagons at 3740 tr. ° ° ‘ ° 24,572 


Total value, 2 ° ° 


Which gives at 10 per cent. for interet and refunding per kil. 4182 fr. 
and per ton, " ° ° O-OLL == 0-328 cts. per mile. 


The complete price for transportation of oil by railroad may be thus established as fol- 
lows: 


General expense, : 0-0036 fr. = 0°1076 cts. per mile. 
Special expenses proportional ~ traffic : 


Consumption personal maintenance, 00096 
tb F Interest and refunding of material, O-OLLO 
——_ 0206 = 06159 


Total, ’ . . 0-0242 = 07235 “* * 


We see then that at the minimum price of 0-036 fr. per ton per kilo- 
metre, there would still be in 1853 a profit of 0°0118 fr. (about 33 per 
: cent.) for the Company. It might, without any loss, lower its tariff 


by 0°0206, the amount of spe seial expenses proportional to the =. 
At present the price of boating, deduction made for tolls, is at 


0:0163 fr. upon the best worked lines, which amounts by reason of the 
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mean excess in length of navigable routes to 0°0220 fr. or (0-658 cts. 
per mile). 

The railroad is working at this time in conditions the most regular, 
rapid, and economical. Far from being compelled to abandon the 
strife, it may, on the contrary, in proportion to the extension of its 
material draw to itself by new reductions of tariffs, a large portion of 
the general mass of freight. 

It will be otherwise when the navigable routes, with their improve- 
ments, shall have attained the net price, above determined; the con- 
ditions of competition will then be established as follows. 

Here follows a table, of which we give the general result, where al- 
lowauce has been made for excess in length of navigable routes. 


| 
Net price per ton and per kilometre. 
| Canals. | Mixed lines. 


| — p.,: 
Going | Return- | Going | Return- | Railroad. 
| 

| 


. », | Total. | . >| Total. 
loaded. ing em’y, | loaded. jing em’y.| | 
' | i 


fr. ’ fr. 
General and* 
Special Ex- 
penses. 


0 0057 | 00065 | 0:0065 | 00023 | -0088 0:0242 
or cents per ton per mile. 
} 
| 


0-1943 | | 02631 | 0-7235 


We shall then have 


By the railroads, ‘ 0-0242 
By mixed lines, canals and rivers, 0-0088 
By canals only, ° . ° 0:0065 
he relative economy by the navigable routes will then be for the mixed lines: 
0.0154 fr. upon 0-0242 fr., or sixty-four per cent. 
For the Canals: 0 0177 fr. upon 0 0242 fr, or seventy-three per cent. 


Such figures are quite imposing and bring into relief all the effec- 
tive power of navigable lines, and the utility of the measures neces- 
sary to develop it. 

21. The author here gives three tables, showing the principal sta- 
tistical facts, relative to the Northern rivers and canals. 

The first shows the variations in price of freight in the principal di- 
rections; and proves in that from Mons to Lille, and to Paris, a re- 
duction of more than 60 per cent. in less than twenty-five years; from 
Charleroi towards Paris, the reduction was 30 per cent. in twelve 
years. 

The second table indicates the principal changes not long since effect- 
ed in the assessment of tolls and the developments which have follow- 
ed the reductions obtained in the expense of transportation; we give 
the most remarkable: 

The lower Scarpe, where the mean tonnage equal to 260,000 tons 
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before the improved works, first rose to 448,000, and has continued 
to increase up to the maximum of 649,000, attained in 1855, 

The Deule, whose circulation has risen from 134,000 to 600,530 
tons since 1818. 

The canal from Mons to Condé, upon which the tonnage reduced in 
1826 from 489,000 to 191,000 tons, by the making of the Belgian 
canal of Anthoing, has risen constantly since, and reached in 1856 
the enormous sum of 1,260,000 tons. 

The Canal of St. Quentin, whose traffic varied from 50,000 to 1,050.. 
000 tons between the years 1824 and 1855. 

Finally, the Sambre, which scarcely carried 30,000 tons in 1836, has 
realized in 1856 a maximum of 708,860. 

We do not believe there exists an example of greater development 
of traffic so rapidly obtained. ‘The special nature of tr: insportations 
upon the Northern Canals, where oil composes the majority (about 
four-fifths), explains the increase, which is connected with all indus- 
trial progress, thus stimulating and receiving the reaction of their de- 
velopment. 

The same table also proves the retrograde movement which has 
begun to manifest itself upon some of the principal lines: the Deule, 
the Scarpe, the Mons Canal, and those of the Sambre. The unusual 
drought of the two last years, and the recent oil discoveries of Pas-de- 
Calais, have exerted, without doubt, some influence upon these results, 
but they are especially due to the competition of the railroad, which 
the extension of its material renders each year more energetic and 
powerful. 

In the third table are entered the rivers and canals, prolongations 
of the Northern lines towards Paris, and having for a development of 
957°6 kil. (593° 7 miles) the useful work of two distinct periods; 
one 1844, prior to the working of the Northern railroad; the other 
1855, some years after its opening. 

Notwithstanding the rivalry of this new route, the useful work of 
the navigable routes mentioned in the table has increased in this pe- 
riod of eleven years; it has risen from 348,944 to 589,128 thousands 
of tons to one kilometre, a relative increase of 69 per cent. It repre- 
sents this day a quarter of the useful work of all the rivers and canals 
of France for an extent scarcely equal to the twelfth of their total de- 
velopment of 11,225 kilometres. 

The mean rate of tariffs collected in 1844, at 16-03 fr. per thousand 
tons at one kilometre ($4:79 per mile); since 1849 it was reduced to 
12°55 fr.; notwithstanding this reduction of 22 per cent., the total pro- 
duct of tol!s has increased from 5,594,499 to 7,378,065 fr. This fact 
proves the potency of this tutelary measure, which has so rapidly con- 
verted into a profit of nearly 33 per cent., the losses immediately 
caused by the reduction of the fees of navigation. In 1858 the tolls 
on returning empty were suppressed in the basin of the Aa, of Escaut, 
and upon the Saint-Quentin canal; there will follow from this measure 
a new alleviation of charges which now burthen the transportations by 
water. 
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If from the total of tolls collected in 1855 and 
amounting to 
We deduct the cost of maintenance of the differ- 
ent routes, which amount to ‘ : 1,100,000 * 


7,378,065 fr. 


- 


There remains, ' 6,278,065 
This sum represents the excess of snunal receipts ghage the ex- 
the net product of navigable routes may, according to the dif- 
ferent phases of competition, become the obj ject of reductions, propor- 
tioned to the need of the strife. The above figures would indicate the 
ior limit of possible reductions, in case of necessity, if the cireu- 
lation remained invariable. But as the constant effect of reductions 
of tariff, is to impress upon traffic a more rapid flight, it is not to be 
doubted, that we should by judiciously progressive abatements obtain 
still higher results, but we will count only upon the above figures. 

The actual mean cost of the immense circulation of these naviga- 
tion lines, is 16°65 fr. per thousand tons carried one kilometre. Now 
we have seen that even with animal motors, it would be possible to re- 
duce the cost of navigation per ton per kilometre to 0-0066 fr. (0°1973 
cts. per mile) or 


penses ; 


supe! 


For 1000 tons per kilometre, - 9 . 6°60 fr. or $1-97 per mile. 
In comparing the minimum price with the actual correspond- 

ing transportation, . ° 16°65fr. or 4:97 “ a“ 
We have the economy to be realized by perfecting the material 

aud working progress, . . . 10-05 “ 


$3-00 


And this independent of ulterior reductions, which would follow on the 
introduction of mechanical motors. Keeping to the limit of 10-05 fr. 
and charging it to the actual circulation, we have a product of 5,910,- 
736 fr., which evidently represents the inferior limit of advantages to be 
realized. It is certain that the tonnage will not remain stationary, but 
must increase from the two-fold effect of abatement of tolls, and econo- 
mies in the cost of navigation. 

Without losing sight of all the advantages resulting from these fu- 
ture deve lopme nts, we see upon a basis of actual facts, that it is possi- 
ble to arrive at a total reduction of 12,188,801 fr. upon the expenses 
of navigation, to wit: 

Upon tolls, r ° ° 
Upon cost of transportation, . . 


6,278,065 
5,910,736 


2,188,801 
Now the total of expenses at the present time are as follows: 
Tolls, ‘ ‘ . 


- 7.378.065 
Cost of Transportation, ° e 


9,814,036 


17,192,101 


Sum, 


Whence it follows that the realizable economy is equivalent to the 
seven-tenths of the actual expenses. 

Such a result shows the value and importance of these ameliorations ; 
the symptoms of decline evinced upon many of the most important lines 
Je 
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give to their research and progressive application an immediate in- 
terest for the prosperity of commerce and de ‘velopme nts of industry. 

From the past history consigned in the tables it is seen how produe- 
tive are such improvements, and how quickly they are utilized b ry the 
transportation departments, responding thus with energy, by a con- 
tinuous progress, to the protective measures of which it 1s the object. 
And it is hoped, that an attentive examination of them, will strength- 
en the opinion we have expressed upon the future in reserve for navi- 
gable routes, and shall be happy if these notes shall contribute in some 
respects to its accomplishment. 


Raihveay Bridge over the Rhine. 
From the Civ. Eng. and Arch Jour., April, 1861, 

The great railway bridge over the Rhine at Kehl being nearly com- 
pleted, experiments to test its strength were made on it a few days 
since. First, the two turning parts of the bridge were manceuvre d, 
and were found to work admirably. That of the French side, which 
weighs not less than 350 tons, was moved with the greatest facility 
by eight men, then by four, and then only by two. Afterwards, 
train, consisting of five locomotives and their tenders, the locomotives 
alone weighing 175 tons, and the whole forming a weight of nearly 
34 tons per metre, passed over the line, and then remained stationary 
on the first part of the bridge on the French side; next, a locomotive 
and 15 wagous filled with stone, weighing about 1? tons per metre, 
was driven over, and was saheneieentle stationed for a time in t 
middle of the bridge; in the third place, the two trains passe ove 
side by side, and were made to stand on different fixed parts of the 
structure ; next, two other trains, each consisting of five locomotives, 
were also driven over the bridge side by side, and were made to re- 
main together some time on the turning bridges and on other portions 
of the structure. The weight of these two trains was 350 tons, or 
nearly 7 tons per metre of the line covered. Lastly, these trains 
were driven at full speed in contrary directions, passing each other 
on the bridge. Throughout the whole of these experimental trials, 
the deflections of the bridge did not average more than from 8 to 10 
millimetres, or between a third and two-fifths of an inch; the great- 
est deflection was equal to four-fifths of an inch, and in this case, the 
part thus depressed rose again to its former level, within a quarter ot 


an inch. ‘The results prove that the work has been well executed. 


England connected with France by Railway. 
From the London Builder, No. 932. 

It is said that the Emperor of the French “has at last given his 
sanction ’”’ to the project invented by M. Favre, a Parisian engineer, 
for making a railway from Calais to Dover. This gigantic project 
comprises a tunnei under the Channel; length 19 miles. The engi- 
neer, referring to the intrusions of water in making the Thames Tun- 
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nel, states that nothing of that kind can be apprehended, as the ground 
is mostly hard rock. ‘The company of speculators who have taken the 
matter up in Paris are estimating the utmost cost of the tunnel ; and 
the works are to be executed at a fixed price, by contractors offering 
every guarantee of responsibility. The French Eimperor’s * sanction” 
s dl suubtless very requisite, on the French side, to the French specu- 


lators who are so anxious to “‘annex’’ us; but his sanction will scarcely 
io on the English side, however agreeable it may be for us to escape 


the roll of the Channel waves in crossing to the Continent. 
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Erperimental Researches to Determine the Density of Steam at all 
T nip ratures, and to determine the Law of Expansion of Super- 
heated Steam. By WituiaM Fatrpairy, Esq., F. R.3S., and ‘Tuo- 
mas Tate, Esq. 

From the Lond. Edin. and Dub. Phil. Mag., March, 1861 
The object of these researches is to determine by direct experiment 
the law of the density and expansion of steam at all temperatures, 

Dumas determined the density of steam at 212° Fahr., but at this 

temperature only. Gay-Lussac and other physicists have deduced 

the density at other temperatures by a theoretical formula true for a 


periect ras > 


(1.) 


l Py 400 7 I 


’ 


On the expansion of superheated steam, the only experiments are 
those of Mr. Siemens, which give a rate of expansion extremely high, 
an | physicists have in this Cuse also generally assumed the rate ot eX- 
pansion of a perfect gas. Experimentalists have for some time ques- 
tioned the truth of these gaseous formule in the case of condensable 
vapors, and have proposed new formule derived from the dynamic 
theory of heat; but up to the present time no reliable direct experi- 
ments have been made to determine either of the points at issue. The 
authors have sought to supply the want of data on these questions by 
researches on the density of steam upon a new and original method. 

The general features of this method consist in vaporizing a known 
weight of water in a globe of about T0 cubic inches capacity, and de- 
void of air, and observing by means of a ‘* saturation gauge” the ex- 
act temperature at which the whole of the water is converted into 
steam. The saturation gauge, in which the novelty of the experiment 
consists, is essentially a double mereury column balanced upon one 
side by the pressure of the steam produced from the weighed portion 
of water, and on the other by constantly saturated steam of the same 
temperature. Hence when heat is applied the mercury columns re- 
main at the same level up to the point at which the weighed portion of 
water is wholly vaporized; from this point the columns indicate, by a 
difference of level, that the steam in the globe is superheating ; for su- 


perheated steam increases in pressure at a far lower rate than satu- 
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rated steam for equal increments of temperature. By continuing the 
process, and carefully measuring the difference of level of the columns, 
data are obtained for estimating the rate of expansion of superheated 
steam. 

‘The apparatus for experiments at pressures of from 15 to 70 Ibs, 
per square inch, consisted chiefly of a glass globe for the reception of 
the weighed portion of water, drawn out into a tube about 32 inches 
long. ‘The globe was enclosed in a copper boiler, forming a steam- 
bath, by which it could be uniformly heated. The copper steam-bath 
was prolonged downwards by a glass tube enclosing the globe stem, 
To lieat this tube uniformly with the steam-bath, an outer oil-bath of 
blown glass was employed, heated like the copper bath by gas jets. 
The temperatures were observed by thermometers exposed naked in 
the steam, but corrected for pressure. The two mercury columns forming 
the saturation gauge were formed in the globe stem, and between this 
and the outer glass tube ; so long as the steam in the glass globe contin- 
ued in a state of saturation, the inner column in the globe stem re- 
mained stationary, at nearly the same level as that in the outer tube. 
But when, in raising the temperature, the whole of the water in the 
globe had been evaporated and the steam had become superheated, 
the pressure no longer balanced that in the outer steam-bath, and, in 
consequence, the column in the globe stem rose, and that in the outer 
tube fell, the difference of level forming a measure of the expansion 
of the steam. Observations of the levels of the columns were made 
by means of a cathetometer at different temperatures, up to 10° or 20 
above the saturation point; and the maximum temperature of satu- 
ration was, for reasons developed by the experiments, deduced from 
a point at which the steam was decidedly superheated. 

The results of the experiments, which in the paper are given in de- 
tail, show that the density of saturated steam at all temperatures, 
above as well as below 212°, is invariably greater than that derived 
from the gaseous laws. 

The apparatus for the experiments at pressures below that of the 
atmosphere was considerably modified ; and the condition of the steam 
was determined by comparing the column which it supported with that 
of a barometer. ‘The results of these experiments reduced in the same 
Wav, are extremely consistent. 

As the authors propose to extend their experiments to steam of a 
very high pressure, and to institute a distinct series on the law of ex- 
pansion of superheated steam, they have not at present given any ela- 
borate generalizations of their results. The following formula, how- 
ever, represent the relations of specific volume and pressure of satu- 
rated steam, as determined in their experiments, with much exactness. 

Let V be the specific volume of saturated steam, at the pressure P, 
measured by a column of mercury in inches; then 


Vv 


49513 


P= ——; 
V— 20°02 
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In regard to the rate of expansion of superheated steam, the expe- 
riments distinctly show that, for temperatures within about ten degrees 
of the saturation point, the rate of expansion greatly exceeds that of 
air, whereas at higher temperatures the rate of expansion approaches 
very near that of air. Thus in experiment 6, in which the maximum 
temperature of saturation is 174°-92, the co-efficient of expansion be- 
tween 174°°92 and 180° is ;4,, or three times that of air; whereas 
between 180° and 200° the co-efficient is very nearly the same as that 
of air (steam=,},, air=,!,), and so on in other cases. * The mean 
co-efficient of expansion at zero of temperature from seven experiments 
below the pressure of the atmosphere, and calculated from a point 
several degrees above that of saturation, is ;4,, whereas for air it is 
jig. Hence it would appear that for some degrees above the satura- 
tion point the steam is not decidedly in an aériform state, or, in other 
words, that it is watery, containing floating vesicles of unvaporized 
water. 

Taste of Results, Showing the Relation of Density, Pressure, and Temperature of 
Saturated Steam. 


| Number | Pressure | Maximum Specific Volume. | I 

| of ; temp. of — 

| experi- | in Ibs. per ‘in inches of saturation. From | By formula, 
ment. sq. inch. | mercury. | Fah. experiment. (2). 


> roportional 
error of for- 
mula (2). 


2-6 “3! 36° 8266 8183 
4:3 6: 5533 | 5326 5326 
4:7 4! 5936 | 4914 4900 

2 i2: 70°95 3717 3766 
6:3 2:6 “48 3710 3740 
6:8 492 | 3433 3478 
8-0 16-01 | 182 3046 2985 
91 18:36 88% is 2620 
3s | g2e8 | 198-7 ; | 2124 


———_— 


| 26:5 53°61 2-4 937 


274 868| 5552 4-85 ; 906 


27°6 55-89 245-25 f 900 
33:1 66 84 255 § 75 758 
37:8 | 76-20 3 ; 669 
40:3 31-53 267 ‘ 628 
41-7 20 269-20 | 5 | 608 
45-7 2:23 i , © 8: 562 
49-4 99:6 279-4: é 519 
ee ee) “ 282:5 9% | 496 
2’ 55-9 2 bet § 461 
13’ | 60-6 22°25 292-5: 3: 428 
14° | 56-7 “2! 288 2: 4 456 


Adopting the notation previously employed, and putting r for the 
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rate or co-efficient of expansion of an elastic fluid at ¢, temperature we 


find 


(4.) 


1 . 
where — = the rate of expansion at zero of temperature. In the 
é 
P| 
case of air, ¢, = 459. 
The following Table gives the value of the co-efficient of expansion 
of superheated steam taken at different intervals of temperature from 
the maximum temperature of saturation. 


| | Co-efficient 
‘ Maximum | op ‘ of expan- | Co-efficient 
of .| Temperatures between which | |. ; “ 
ri temperature of So denaadion ts thon | sion of su- of expansion 
Cperi- | B Api Sic a lhe } . 
pon saturation. | - | perheated | of air. | 
_— | steam. | 


Number 


° 

170 

155.33 190 
170-2 
209-9 
180 
200 
180 
200 
186 
2095 


188°30 211 


a oa 


159:36 


aa a oa 


oa 
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oa 
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f-s] 
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£99 
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7 
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Hence it appears, that as the steam becomes more and more super- 
heated, the co-efficient of expansion approaches that of a perfect gas. 
The authors hope that these experiments may be continued, and that 
the results obtained at greatly increased pressures will prove as im- 
portant as those already arrived at. 
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For the Journal of the Franklin Institute. 
The Manufacture of Cast Iron Pipes. By Ep. Branpt, Esq. 
(Continued from page 333.) 

SeconpLy.—I will now consider the defects of “ green sand moulds” 
and ** green sand cores.” ‘This class of pipes are cast upon a level, 
and are run from each end. 

The objects in using green sand are substantially these, viz: The 
saving of straw, the labor of making the ropes an [ putting them on 
the core bar, oni drying the cores. If the cores are properly made 
there is much less risk of forming blisters; indeed, the ratio of pipes 

saved by this method far exceeds the “loam core inc ined pipe.” But 
this system has some drawbacks, and I believe that it is found, upon 
the whole, to be but little cheaper than the loam core in point of 
labor; but, as I before stated, it is a safer method than the loam core 
and dry sand mould. 

To use green sand cores, the following conditions must be complied 
with: 

The core sand must be very open or coarse, and used as dry as prac- 
ticable. 

The cores cannot be “sleeked,”’ nor can they be blackened. 

The sand must be put on the core bars by h: and as lightly as possi- 
ble, in order to adhere to the bar, and finished by sifting sand upon them 
as a finishing coat. 

They require pouring very fast with sharp iron. These conditions 
are absolutely necessary, and if not complied with, will result in the 
blistering of the surface, or an admixture of sand and iron through the 
pipe. ‘To make good pipes by this method, it is necessary to pour 
them quick and with sharp metal. To do this with “green sand cores” 
will be likely to produce the following results, viz: 1st. The core sand 
is coarse and dryish, and not sleeked, and in consequence, the hot iron 
will wash off a great amount of sand that is just sticking fast enough 
not to fall off, and will carry it into the pipes. And further, from 
the core not being sleeked or blacked, and being coarse, the hot iron 
will enter freely into the pores of the sand, which will fasten a heavy 
coat of coarse sand over the surface of the inside of the pipe. 2d. 
The pipe must be poured up quick with hot iron, so as to put on a sharp 
strain, to prevent blisters, and as the cores are soft they strain along 
the bottom; and as the sand of the core is pressed on the core bars 
by the fingers, there are frequently numerous small soft places which 
will strain most, thereby causing the inside of the pipe to be very un- 
even. The spring in the core bar is about the same as in a loam core. 

The running surface is very great, about 150 ins. area; but this 
evil is modified to a great extent by running the pipe from each end. 
It being cast horizontally allows the dull iron and dirt to rise to the 
top of the mould, causing a liability of the pipes to blister or cold shut 
upon its upper surface. 

It is evident that this class of pipes, like those with loam cores, have 
a soft side; the top is liable to be thinnest, and is cast with the dullest 
iron, and into this side is washed all the loose particles of sand that 
are washed from the unsleeked core; the light pressure which is put 
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upon the metal in the top of the pipe (probably not more than 2 tbs. to 
the ineh,) and the large running surface unite to cause it to be blistered 
and ‘cold shut,” as the amount of pressure is insufficient to press the 
iron compactly together along its whole length, when it is in the con- 
dition above described. Why not increase the pressure on the top of 
the pipe? Ifthe pressure is increased on the top of the pipe, you in- 
crease it also on the bottom, and it is much more effective on the bot- 
tom, because the iron is hotter and more fluid, and thereby causes a 
still greater strain upon the bottom of the core, which being soft gives 
way and renders the inside of the pipe very rough and uneven, thereby 
causing a serious obstruction to the passage of water. The service 
obtained from this class of pipes, for the above reasons, will be much 
less than from those of the same diameter with smooth bore. 

I have shown the difficulties to be met with in green sand moulding 
to be of a character which may lead to great doubts of the expediency 
of running so great risk as must needs be in using castings of that 
character. I have considered these difficulties under the following 
heads, viz :— 

I. Their tendency to uneven thickness. 
II. Their tendency to blow or blister. 

III. Their tendency to be very weak upon the top or cope side, and 
the causes which led to the first of these, viz; their tendency to un- 
even thickness, being again subdivided in the following order, viz :— 

Ist. Spring of the core bar. 

2d. Raising of the loam of the core upon the bar, 

3d. Manner of securing the core. 

4th. The necessity of setting them out of centre. 

5th. Clamping. 

TurrpLy.—I will now endeavor to show that these evils may be 
avoided by casting vertically. 

Ist. “Spring of the core bar.”” The core bar being placed in a ver- 
tical position cannot spring, as there can be no lift upon it or tendency 
to move in any direction. 

2d. “Raising of the loam of the core upon the bar.’’ The loam 
upon the bar, however loose, must be equal all round, the pressure 
of the iron being the same upon all sides, at all times during the “pour.” 

3d. “The manner of securing the core.” As there is no tendency 
for the bar to move from the position in which it is placed, it only re- 
mains for the mechanic to make such arrangements as to insure its 
centering properly, which is done by having the lower end of the core 
bar turned to fit a corresponding opening or seat, which effectually 
prevents its getting out of centre, while the upper end being in sight 
can be easily adjusted and set to a gauge. Hence, there is no more 
excuse for the core being out of centre than there is for the pipe be- 
ing improperly made from any other cause. It, however, may be of 
uneven thickness, though the cores may be eentered properly, should 
the mould be crooked; but this, like the above, is not a natural diffi- 
culty, but is the result of carelessness or negligence of inexperienced 
operators. An effectual check may be put upon that objection by re- 
quiring them to be within certain limits, and rejecting any that should 
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be beyond them; and as there are no natural or mechanical difficul- 
ties to surmount, proper care would soon rectify it. 

4th. “The necessity of setting the core out of centre.”’ As the 
cores have no tendency to change their position whilst the pipe is be- 
ing cast, as a consequence there can be no necessity for setting them 
out of centre in order to insure an average pipe; it would indeed have 
an opposite result. 

Sth. *Clamping.’’ Inasmuch as the flasks are clamped before they 
are “rammed,”’ no difficulty from this cause can arise. 

Il. I next consider their inability to **blow”’ or.** blister.” 

Ist. In casting vertically, the hot iron is run on all sides of the core 
at the same time, and consequently, there is no point at which the iron 
is in a “duller” state than in another. 

2d. If there should be, the ‘dull’ iron would naturally rise on top, 
and would be in a position to catch the hot falling iron; and as a 
stream Of fluid iron continuing to fall for a short time upon cold iron 
is capable of bringing it into a fluid state, it must necessarily have the 
effect of keeping the top surface of “the cast” in the “sharpest’’ pos- 
sible condition. 

3d. ‘The pressure is run up very quick, and the running surface very 
small. ‘This effectually avoids blisters by pressing the iron compactly 
whilst it is “*sharp,”” and holding it there so firmly that the gas from 
the core more readily makes its way to and out of the core-bar than 
it can displace the iron in the mould. 

It will be seen by comparison that the running surface of a 6-inch 
pipe, cast vertically, is about 10 square inches, and the running sur- 
face of a pipe of the same diameter, cast at an angle of about 10°, 
will be about 4} times that amount, and being only about two feet 
from the lowest to the highest point; whereas, the vertical pipe is its 
length (say 9 feet), but one-third of the inclined pipe will have an el- 
liptical running surface of six and-a-half inches diameter one way, 
and three feet one inch the other ; this surface will vary in width from 
one-half to one and-a-half inches, giving a running surface of 72 ins. 
area. Thus, it will be seen that the part of the pipe which is usu- 
ally blistered, is filled more than seven times as quick in a vertical 
mould than it is in an inclined one, @. e., supposing the two pipes to be 
of the same length and diameter, and cast in the same period of time. 
And further, I repeat, that instead of having the dull iron all driven 
to one side of the pipe, you have hot iron dropping into the cast upon 
all sides of the running surface, varying from Y feet, or the length of 
the pipe, to 0. Again, when the vertical pipe is cast there will be from 
12 to 15 pounds pressure per inch in the middle of the length of the 
pipe (9 feet), whilst the inclined cast has but 3 to 5 lbs. per inch. 

Ill. **The tendency to weakness on the cope side.’’ There being no 
cope side, this weakness is entirely avoided; in other words, there is 
no particular point of weakness in a vertical cast pipe. 

“Cold Shuts.’’ The running surface in a vertical cast pipe is so 
small, that the hot iron falling into it renders the liability to ‘ cold 
shut’’ almost an impossibility. The mould and core are of such a na- 
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ture that if properly made and thoroughly dried, they will stand the 
passage of a current of iron as nearly perfect as sand moulds can do. 
There is little or no straining either in mould or core, and this is an 
important feature, for all strains are a total loss of so much iron that 
is taken away from other parts of the pipe. 

They are cleaner. In casting the pipes the iron is poured into a basin 
that surmounts the top of the flask and surrounds the core, the run- 
ners are in the bottom of this basin, which is instantly poured full, and 
kept in that state until the pipe is “up,” whilst the dirt which gets in 
this basin (if any) from the ladle, will float there and cannot get into 
the pipe. Yet there is dirt or impurities constantly giving out from 
the iron, when in a fluid state, of some manufacturers more than in 
others; but all gives off more whilst in motion than when at rest; thus 
all castings will have some dirt in them, however carefully the ladle 
may be skimmed, because the dirt continues to rise so long as the iron 
is in a fluid state. In pipes the dirt assumes various forms or positions, 
depending wholly upon circumstances. In those of large diameters, cast 
vertically, when the thickness is great, it will collect in lumps and float 
towards the top, where it is occasionally intercepted and forms a soft 
place, which will usually ‘“sweat’’ under pressure, and consequently 
may be readily found in the press. But in those of small diameters 
cast in the same manner, so much of the running surface is covered 
by the runners, and the cast is brought up so quickly, that the dirt 
has but little time or opportunity to separate from the iron and collect 
in a body, except in cases where the iron is very dirty, when it will 
rise towards the top, in which case the proof pressure will find it. The 
dirt here spoken of is that which separates from the iron after it has 
passed the runners into the mould, and is about the same in quantity 
in any kind of mould, it depending upon the weight of iron poured 
and the quality of iron used. 

In conclusion, I would remark, that the superiority of the vertical 
over the horizontally cast pipes, consists principally in the following 
advantages: 

Ist. There is no lift to the core, or tendency for it to move from 
the position it is placed in. 

2d. The small running surface. 

3d. The rapidity with which the pressure is put upon the iron whilst 
it is in a fluid state. 

4th. The iron falling directly to its place with all the velocity and 
force of its gravity, thereby thoroughly mixing the hot iron with the 
whole running surface. 

5th. The firmness of the mould. 

6th. The facilities for making the casting clean. 

7th. The ability to increase the length of the pipes without endan- 
gering the perfection of the casting, thereby saving in weight of cast- 
ing, cost of labor, and material in laying, to which add the saving of 
lead joints, in itself an item of importance. 

In reference to the transverse strength of pipes of small diameter, 
I herewith submit a tabular description, taken from experiments made 
at the Warren Foundry, Philipsburgh, New Jersey. 


Weight 
lbs. 


in 


supported at the extreme ends. 
Points of deflection taken three feet from each end and centre. 
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Triat A.—Cast Venrticatty. 


Hub End. Middle. 
Partial W hole Partial | Whole Partial 
deflection. | deflection. | deflection. | deflection. | deflection. 


1000 
2000 
3000 
4000 
5000 
5500 
6000 


‘Hoe 
6229 


Weight 
in lbs. 


387 


Spigot End. 


Whole 
deflection. 


*25 25 31 
“12 *37 "25 
“31 “68 +37 
32 1-00 *38 
“Sl 131 50 
“19 1-50 *2 

12 1-62 “19 


Broke in two places, 5 inches in from points of weight. 


Triat B.—Cast Verricatry. 

Pipe 4 inches in diameter, §ths of an inch thick, 12 feet long, weighing 202 Ibs.; sup- 
ported at the extreme ends, and weights applied in the centre, suspended by a sling. 
Points of deflection taken three feet from the ends and centre. 


Hub End. } 


31 25 
“56 18 
*93 25 
1-31 28 
181 29 
2-06 “18 
2°25 13 


Pipe 4 inches inside diameter, gths of an inch thick, weighing 201 Ibs., 12 feet long; 
Weight applied on slings three feet from each end. 


1000 
1500 
2000 
2500 
i« 3000 
3250 
3375 
3500 
3625 
3750 
3850 


Weight 


In ibs. 


Broke 12 


Tata C.—Cast Verticatty. 

Pipe 6 inches in diameter, §ths of an inch thick, 12 feet long, weighing 340 Ibs.; sup- 
ported at the extreme ends, and weights applied on slings placed 3 feet from each end. 
Points of deflection taken 3 feet from each end and centre. 


Middle. 


inches from centre, towards the bub. 


Middle. | Spigot End. 
| 
Partial | Whole | Partial | Whole Partial | Whole 

| deflection. | deflection. | deflection. | deflection. | deflection.| deflection. 
“18 } “18 31 | “31 | 18 “18 
*19 *37 25 “56 “19 *37 
19 =| 56 | 8631 87 | 19) | (56 
“19 | *75 25 1li2 19 *75 
*25 1-00 31 1-43 *2§ 1-03 
06 | 1:06 19 162 | 03 | 1-06 
“09 ee “06 1-68 “09 1-15 
“03 1-18 13 1-81 “Ol 1-16 
“O07 1:25 “06 1-87 } *05 1-21 
“06 131 13 j 2:00 “07 i 1:28 


1000 
2000 
3000 
4000 
4000 
6000 
7000 
8000 
9000 
10000 
11000 
2000 


12900 


Hub End. Spigot End. 
Partial Whole Partial Whole | Partial Whole 
deflection. | deflection. | deflection. | deflection. deflection, | deflection. 

et ee RE heer 

03 03 | 03 | 03 
oo | 12 | «5 | 

“09 21 13 

“O07 “28 “03 

“06 “34 | 09 | 

“09 43 “16 

07 “50 | “10 

v0 50 06 | 

“09 59 06 

“09 68 “09 

13 ‘SI 13 

03 eo ' «6 | 


Broke at the points of weight. 
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Triat D.—Cast Verticatty. 
Pipe 6 inches in diameter, fths of an inch thick, 12 feet long, weighing 344 Ibs; sup- 
ported at the extreme ends, and weight applied on slings at the centre of length. De- 
flection taken at points three feet from each end and centre. 


Hub End. Middle. Spigot End. 
Weight —— - 
in lbs. Partial Whole | Partial | Whole | Partial W hole 

deflection. | deflection. | deflection. | deflection. | deflection. | deflection. 


1000 *12 *12 . +12 “06 
2000 “06 18 2 31 “12 
3000 “13 “Sl 06 *37 “07 
4000 06 *37 : “50 | 06 
4500 06 43 g “59 ; “06 
5000 03 “46 “06 65 06 
5500 } “10 “56 ° *75 “O07 
6000 *62 . ‘81 06 
6500 ‘68 93 “06 
7000 "75 ‘lt 1-06 “06 
7500 “81 . 112 03 
8000 87 ° | 118 “04 
8500 . 93 “0% 1-21 “O08 
9000 ° 1-00 ° 143 “07 
9115 Broke in the centre. 


Triat E.—Cast Horizontatty. 
Pipe cast in “green sand,” 6 inches in diameter, 9-16ths of an inch thick, 9 feet long, 
weighing 354 lbs.; supported at the extreme ends, and weight applied on slings in the 
centre. Deflection taken at centre of length. 


Middle. Middle. 


Weight Weight | 
in lbs. Partial W hole in Ibs. Partial Whole 
deflection. deflection. deflection. 


deflection. 


1000 03 ‘ 7000 
2000 03 8000 
3000 “06 9000 
4000 “03 10000 
5000 07 11000 
6000 “03 « 11700 


“03 “28 
“06 “34 
“04 | *38 
“OZ 40 
*13 +53 
Broke in the centre. 


Triat H.—Cast Verticattry. 
Pipe 6 inches in diameter, gths of an inch thick, 9 feet long, weighing 302 Ibs.; sup- 
ported at the extreme ends, and weight applied at the centre. Deflection taken at same 
point. 


Middle. Middle. 
Weight Weight aa 

in lbs. Partial Whole in Ibs. Partial W hole 
deflection. | deflection. deflection. deflection. 


1000 *03 “03 8000 | “10 
2000 “06 “09 9000 | “09 
3000 “10 “19 10000 | “10 
4000 “06 °25 11000 “03 
5000 03 .28 12000 | 03 
6000 “10 “38 13000 ‘07 
7000 “08 46 


13950 Broke in the centre. 


diagrams, taken and worked out with the utmost care. 


Experiments upon the Advantage of Throttling Steam. 3889 


Trials F and G were upon condemned pipes. F broke with a weight 
of $400 Ibs., and was very defective at the point of rupture. G broke 
with a weight of 8525 Ibs.; the casting was of poor iron and cast with 
wet core, having caused a boiling surface. 

The tensile strength of a pipe 30 inches in diameter, cast at the 
Florence Foundry, N. J., and afterwards broken up, was tried at the 
proving machine ‘of the West Point Foundry, and it was found equal 
to 22.133 Ibs. per square inch. This might be considered an average 
specimen of the iron used in the American foundries for pipe castings. 

Specimens taken from pipes cast at the Phoenix Iron Works, Glas- 
gow, Scotland, were sent to the South Boston Foundry, Messrs. Alger 
& Co., and tried by their proving machine with the following results: 


Piece of 30-inch pipe, 22,978 Ibs. per sq. in. 
“« 6§20-inch “ : 94.999 «6 Py} 
“« 20-inch “ , 19.493 « ‘“ 
“ 12-inch * 21,290 « “ 


For the Journal of the Franklin Institute. 
Account of Experiments upon the Advantage of Throttling Steam. 


Mr. J. Bermingham, Chief Engineer of the Golden Age, made 
series of experiments upon that vessel on the 19th of February last, 
for the purpose of ascertaining the advantage, if any, to be gained by 
throttling the steam. The vessel is fitted with one vertical beam en- 
gine. Diameter of cylinder, &3} inches; stroke of piston, 12 feet. The 
boilers are of the drop-flue kind, two in number, and were made in the 
vear 1852. 


The table, as given below, was compiled from six sets of indicator 


Cut-off at 13 } 


Cut-off at } 5 ' 


Engine fitted with Stevens’ cut-off. of the stroke. | of the stroke. 
Throttle wide) Throttle $ | 
open. open. | 
Pressure of steam in boilers, pounds, ° 8:5 151 } 
Temperature of sea water, ° 86° 86° | 
Temperature of water discharged from condenser, 115° 114° 
Revolutions of wheels per minute, " 11°25 11-14 
Indicated horse-power developed by engine, 627°5 610-9 
Cubic feet of atmospheric steam used per each horse- 
power per minute, | 10°87 10:97 
Cubic feet of atmospheric steam used per each revo- | 
lution of wheel, ° ° 606'8 601-82 
Steam used per each horse-power per hour, pounds, 24°15 24°25 
Steam passing the cylinder per hour, pounds, 15055 14787 
Coal used per horse- power per hour, pounds, . 39 39 
Water evaporated per pound of coal, pounds, 6-01 601 
Mean pressure on piston, pounds, ° 14:1 13-9 | 
Speed of vessel, miles, . ‘ 97 9-657 


i SBp aN aia im 
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Temperature of steam entering cylinder, about 275° or 285 
6 gases escaping up steam chimney, about 525° 
_ . . 1 
Economy in favor of open throttle, as per 
results above, S ths of 1 per cent. 

During both trials, the injection valve had exactly the same open- 
ing, and it is to be observed that the sea water was precisely of the 
Same temperature. 

Nore.—The dimensions of the Golden Age are as follows :—Length on deck, 270 ft. 


Breadth of beam, 42 ft Depth of bold, 16 tt. 4 ins. Do., to spar deck, 24 ft. 4 ins, Drat 
of water at load lige, 17 ft. Diameter of water wheels overboards, 34 ft. 6 ins, 


Cleaning of Platinum. 
From the Lond. Chemical News, No, 51. 

Srr,—A remarkably rapid and perfect method of cleaning plati- 
num apparatus consists in gently rubbing upon the dirty metal a smal] 
lump of sodium-amalgam., Sodium has the curious property of lend- 
ing to mercury the power of ‘wetting’ platinum in so complete a man- 
ner that the positive capillarity between platinum and an amalgam 
containing even only a few per cent. of sodium appears to be as great 
as that between mercury and zine, with this important difference, how- 
ever,—in the former case the “wetted” metal does not suffer the least 
trace of amalgamation. Even when foreign metals, such as lead, tin, 
zine, silver, are purposely added to the soda-amalgam, the platinum 
surface suffers no disintegration. 

When the amalgam has been rubbed on with a cloth, until the whole 
surface is brilliantiy metallic, water 1s apple d, which oxidizes the S0- 
dium and allows the cohesion of mercury to assert itself. On wiping 
the mercury off, the platinum surface is left in an admirable condition 
for the burnisher. 1 suppose the sodium to act here chiefly as a di- 
luent, diminishing thereby the cohesion of the mercury and allowing 
the adhesion between that metal and the platinum to predominate,—a 
result which is certainly assisted by the mercury enabling the sodium 
to offer a clean surface to the platinum. and so allowing the specific ad- 
hesion between the two latter metals to be exhibited. Fk. G. 


Laboratory, University of Edinburg! 


Gas- Lighting. 

Tt has been often said that gas-lighting was unknown in the year 
1800. Hydrogen gas was used for illuminating in 1783. Clayton’s de- 
monstration of gas-lighting by coal gas was before the public in 1737. 
Dr. Watson produced and burned coal gas in 1767. Murdoch lighted 
his house at Redruth, Cornwall, with gas, in 1792, and made an ex- 
tensive gas apparatus at the Soho Works, in 1708, the works being 
illuminated at the declaration of peace, in 1802. Pall-mall was lighted 
with gas, made under Windsor’s patent in 1804.—Lond. Engineer, 


Vo. 254. 


301 


Saline Strength of the Sea. 


From the Lond. Engineer, No. 24 


A new subject of research, which had hitherto been but cursorily 
touched upon, VIZ: the amount of salt contained in the sea under dif- 
ferent latitudes, has just yy a considerable degree of development 
through the labors of M. R. Th assy, who, in the pursuit of his ob- 
fect. has crossed the Atlantic several times in all directions, thus per- 


forming a voyage of nearly 12,000 leagues. The determination of the 


degree to which sea water is impregnated with salt in different places 
is 1 important, both because it exercises an influence over the existence 
and propagation of various marine species, and because it may furnish 
mariners with useful indications of certain contingencies worthy of at- 
tention. In northern latitudes, for instance, a diminution in the degree 
of saturation will warn the navigator of the breaking up of ice in the 
polar regions, or else it will inform him of the proximity of land. For 
his observations, M. Thomassy has employed the areometer of Beaume, 
the most convenient instrument of all, since it merely consists of a glass 
ball with a graduated tube attached to it, which, by sinking more or 
less in the liquid to be experimented on, denotes its degree of satura- 
tion. Assuming this instrument to be so graduated as to denote the 
li ju | it disp laces in sink Ing by thousandth parts toe very te nth of a 
dey » M. Thomassy’s experiments show that the salt contained in 
the water of the Atlantic, taken at the surface, and at a distance from 
islands, contine nts, and the ice of the polar regions, is represented by 
a minimum of 4°, which, under the evaporating iniluence of the trade 
winds and a tropical sun, may rise to 440°. At the mouths of rivers 
subject to the tides of the ocean, the areometer, ¢ halometer, as we 
may eall it in the present instance, marks 35° at high t ide, the ebb 
making it fall at least 1 (the more the instrument sinks the less is the 
salt contained in the water). Along the coasts subject to the influence 
of rivers, the instrument, according as there is flow or ebb, oscillates 
between 240° and 3°50°, but may rise to 3°80° in southern latitudes. 
The Gulf Stream marks 3-90. Those who desire further particulars 
on this interesting subject may consult M. Thomassy’s paper in the 
Bulletin de la Sociéte Geol mpeg ue de France, vol. XVI, Pp. O66. 


On the Impossibility of Puddling Tron which contains Copper. 
By Dr. C. List. 

From the Lond. Chemical News, No. 08 
It has been stated as a matter of belief among practical iron work- 

ers In Germany, that pig iron which contains copper cannot be pud- 

dled; assertions having even been made, that when one puddler 

Wishes to annoy another he will sometimes throw a bit of copper——a 

small coin for example—into the furnace, so that the iron cannot be 

made to “rise.”’ 

Without giving full credence, as yet, to this statement, Dr. List 
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mentions that he has ovserved two instances which go to prove that 
it may be correct. In the case which he has more particularly de- 
scribed, none of the phenomena which ordinarily occur when iron is 
puddied appeared. Some 400 tbs. of pig iron having been placed in 
the furnace, were melted in the course of half-an- hour, at which time 
a sample taken from the molten mass was perfectly white, but the 
usual evolution of carbonic oxide, and consequent swelling or “rising” 
up of the ‘wag of scales, Xc., about the iron, did not ensue. On the 
contrary, | ry the time that the balling together of the iron should hay 
commenced, it was evident that the charge could not be worked off; 
it was therefore removed from the furnace, after having remained there 
about three-quarters of an hour. As the melted metal was flowing 
out it emitted numerous beautiful blue sparks, which were also pro- 
duced when the metal in the furnace was stirred. The sparks were 
regarded by the workmen as an indication that the iron contained 
copper. 

The amount of metallic iron which remained weighed 240 tbs., 160 
tbs. having been lost in the scales and slag. Analyses (for details of 
which see the original memoir) were made of the original pig iron, (1.); 
of the sample taken, as previously mentioned, from the melted iron, 
as it lay beneath the scales (11.); and of the iron after it had been re- 
moved from the furnace (111.) 


Silicon, . 
Sulphur, 
Manganese, 
Copper, . 

It was evident, therefore, that the 400 ths. of pig iron used did really 
contain nearly a pound and a half of copper. It appears, moreover, 
that copper cannot be removed from iron by puddling. Calculating 
how much copper ought to be left in the iron which was finally re- 
moved from the furnace, = case none had been lost in the slag, it is 
found that there should be 0-58 per cent., almost exactly the quantity 
which was obtained in mabe No. IL. —Dingler’ e P olyt echnisches 
Journal. 


Caesium.—A New Alkali Metal. 


At the last meeting of the Chemical Society, Dr. Roscoe gave a short 
account of Professors Kirchhoff and Bunsen’s spectrum researches, 
and mentioned that the new alkali metal which they had discovered 
by that means had been named Cesium, from the Latin word ewsius, 
signifying grayish-blue, that being the tint of the two spectral lines 
which it ‘shows. By working with the residues from twenty tons of 
the mineral waters of Kreuznach, Professor Bunsen had succeeded in 
obtaining about 250 grains of the platinum salt of the new metal. 
Czesium is closely allied to potassium in its chemical characters, the 
chief point of difference being the solubility of its nitrate in alcohol. 
Its equivalent number is 117,—exactly three times that of potassium. 
—Chemical News, No. 57. 
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For the Journal of the Franklin Institute, 

Strength of Cast Iron and Wrought Iron Pillars: A series of Tables 
deduced from several of Mr. Eaton Hodgkinson’s Formule, show- 
ing the Breaking Weight and Safe Weight of Cast Iron and Wrought 
Iron Uniform Cylindrical Pillars. By Wa. Bryson, Civ. Eng. 

(Continued from page 310.) 

Comparative table representing the strength of long flexible pillars 
of timber and iron to sustain a pressure in the direction of their 
length, both ends being flat and firmly fixed, and the height of the 

illars exceeding 30 times their diameter. 

This table shows the calculated breaking weight of solid square pil- 
lars of Red Deal and Dantzic oak, seasoned,—uniform hollow eylindri- 
cal pillars of cast iron, whose sectional thickness is one inch,—also, 
uniform solid cylindrical pillars of cast iron and wrought iron. 


| Solid Square | Solid Square | Hollow Cylindri- | Solid Cylin- Solid Cylindri- 
Pillar of Red Pillar of Dant- cal Pillar of drical Pillar cal Pillar of 
Deal (dry). | zic Oak (dry). | Cast Iron. of Cast Iron. | Wrought Iron, 
Calculated Calculated Calculated Calculated Calculated 
break. weight! break. weight breaking weight | break. weight) break. weight 
in tons from | in tons from | in tons from in tons from | in tons from 
formula, | formula, | formula, formula, | furmula, 
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Tables showing the calculated breaking weight and” safe weight of 
uniform hollow cylindrical pillars of cast iron, and the calculated 
weight of metal contained in each pillar. 


Formula for long flexible pillars of cast iron, their length or height 
exceeding 30 times their external diameters, both ends of the pillars 
being flat and firmly fixed :— 

p**5 355 
w = 44:54 —___- 


1.7 


Formula for shorter pillars :— 


Nore.—The value of y in the above formula is compounded of two quantities: 5, the 
strength as obtained from the above formula for long flexible pillars; and c, the crush- 


ing force of the material. 


Hollow Uniform Cylindrical Pillars of Cast Iron, Both Ends being Flat and 
Firmly Fixed. 


| 
| 
| 
| 


Calculated | Caleulated 
weight of metal | breaking weight 
contained in in tons from 
the pillar formula, 


- 
a 


weight in 


tous. 


p>55 — qf 3-55 
| W== 4434 ——___—. 
Lh 


height. 


Safe 


Length or height 
of Pillar in feet 
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Hollow Uniform Cylindrical Pillars of Cast Iron, Both Ends being Flat and 
Firmly Fixed. 
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Hollow Uniform Cylindrical Pillars of Cast Iron, Both Ends being Flat and 
Firmly Fired. 
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Experiments with the Dise Wheel in Propelling Steamboats. 
From the Journal of the Society of Arts, No. 421. 

On Tuesday, the 11th inst., an experiment of a novel mode of pro- 
pulsion in steam navigation was made in a trip from Blackwall to Erith. 
The paddle wheel and screw have hitherto been the means employed 
for utilizing steam power in navigation, but Mr. James Jones Aston, 
of the Middle Temple, has, it appears, taken out a patent for propel- 
ling steamships by a very different contrivance. A priori, the ar- 
rangement invented by Mr. Aston is the very last that would suggest 
itself to an observer, and the inventor himself candidly admits that 
both practical men and men of science ridiculed his idea when first 
propounded, The steam tug Saucy Jack—by no means a favorable 
boat for the success of the experiment—was propelled down the river 
ata rate of six knots an hour by the agency of a disc wheel, and with 
afar less expenditure of coal than if either paddles or screw had been 
used. The earliest objection to the locomotive was that it would not 
“bite’’ the rail, but the experiment soon proved the objection to be 
worthless. It is still more difficult to conceive what hold a thin metal 
or wooden plate, not striking the water horizontally or obliquely, 
but cutting into it edgewise, like a knife, can have of the water. The 
diameter of the dise used in the experiment was 14 feet, with about 
two feet in the water. The thickness of the plate was only three- 
eighths of an inch, and it is asserted that the thinner the plate the 
greater the power. ‘The engines of the tug were 30-inch with a stroke 
of 42. The greatest number of revolutions made was 47. In the trip 
down the river the pressure in the boilers was 6 lbs., and coming up 
4 lbs., the speed attained being about six knots. With the paddles 
the tug used to make about eight knots, but the expenditure of fuel 
was about 40 per cent. in favor of the disc. The conditions under 
which the trial was made were unfavorable to the experiment. She 
was not so readily started or so speedily stopped as the ordinary steam- 
boats, but, perhaps, these disadvantages may disappear under more 
favorable circumstances. The disc may be constructed of metal or 
wood, or of both in combination, and several discs may be used on the 
same shaft, at convenient distances apart. There were five plates on 
each side in this experiment. The advantages of the disc, as enume- 
rated by the inventor, are the following: 

1. It is less likely to be disabled in a storm or battle, and is there- 
fore a safer propeller. 

2. There are no paddles or blades to agitate the water, and the boat 
is free from vibration. 

3. All the action of the propeller is in the direction in which the 
boat travels, and the motive power being more perfectly utilized, a 
much gréater rate of speed may be attained than has hitherto been 
deemed practicable. 

4. Its action is perpetual and not intermittent. 

5. There is no backwater, or loss of power on that account. 
6. It is much less affected by wind and tide. 
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7. It is the only propeller well suited for canals and shallow rivers. 
8. It may be used for small boats and other craft. 
9. It may be worked with lower power and at great saving of fuel. 
10. Itis of more simple construction, less costly, less liable to injury, 
and causes less wear and tear of the boat. . 


There were present to witness the experiment :—Capt. Lovell, of 
the Peninsular and Oriental Company, Mr. Wright, Assistant-engi- 


neer-in-chief to the Admiralty, Mr. Adams, Mr. Macrory, and Mr. 
Aston himself, the inventor and patentee. 


On the Strength of Boilers. By J. McF. Gray. 
From the Lond. Artizan, Feb., 1561. 

Fairbairn’s experiments on the strength of boiler plates, of internal 
flues, of flat surfaces, and of riveted joints, have afforded the engineer 
precise data on which to base his rules for boiler construction. These 
experiments are described in ** Useful Information for Engineers.’ 
In making notes from that work for my private use, I have chosen 
simple co-efficients for bursting strains, taken away the logarithmic 
character of the formula for collapsing of flues, and based a general 
law on the experiments on flat surfaces. The following rules, there- 
fore, yield the same results as the various tables of the above work, 
and they have been framed so that they could be easily remembered, 
and the most of them calculated mentally. The law for the strength 
of flat surfaces is similar to that for the collapsing of tubes; and al- 
though it has not been pointed out as a law by Mr. Fairbairn, yet it 
is to his experiments we are indebted for its practical demonstration. 
As this law is here published for the first time and may surprise some, 
I will be more explicit with it than with the others, to show that it is 
theoretically correct, and that it is also in every respect confirmed by 
these experiments. 

Taking the tensile strength of wrought iron plates at 23 tons per 
square inch, and the value of a riveted joint at 0°56 of the solid plate, 
or 28,750 pounds per square inch, Mr. Fairbairn ascribes a tensile 
strength of 34,000 pounds per square inch to the shell of a cylindri- 
cal boiler, as these boilers have the joints arranged to break band with 
each other. In the following rules for cylindrical shells I have adopted 
34,000 as the standard of maximum strength. At the beginning of 
each rule the degree of approximation to this standard which is at- 
tained by using the co-efficients in the rule is indicated by a fractional 
quantity, in which the numerator is the ultimate strain per inch, and 
is as near as possible to 34,000. The denominator is the factor of 
safety for which the rule is constructed. Mr. Fairbairn gives siz as 
the factor of safety for new boilers of good construction; this factor 
is to be taken as a limit to the pressure which a new boiler fill bear 
with safety, and not as a rule for the regular working pressure of the 
boiler. ‘To allow for deterioration, the bursting pressure of a boiler 
when new should be at least e¢ght times the pressure at which it is in- 
tended that the boiler should be used. It is his opinion that “ every 
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description of boiler used in manufactories or on board of steamers 
should be constructed to a bursting pressure of 400 to 500 Ibs, on the 
square inch; and locomotive engine boilers which are subjected to a 
much severer duty, to a bursting pressure of 700 to 800 Ibs. 
At page 43 there is a table for thickness of the plates of a cylin- 
drical boiler in decimal parts of an inch for a bursting pressure of 
450 Ibs. to the square inch, strain 34,000 Ibs. per square inch : on 
examining the figures it appears to be calculated to a strain of 32,400 
—or, otherwise, that the pressure is not 450, but 472. The fret of 
the following rules gives a result corresponding to that table. 
CYLINDRICAL SHELLS—INTERNAL PRESSURE. 
(Diameter in feet, thickness in inches, pressure in pounds per square 
inch.) 
1. ( =) The thickness of the shell in inches for a bursting pres- 
sure of 450 Ibs. per square inch is the diameter in feet divided by 12. 
3K . . —" - / ee 
2. (“) The working pressure is 700 times the thickness divided 
by the diameter. 
» 


3. (“") The thickness of plates required for a cylindrical boiler is 


equal to the (product of the diameter by the working pressure) divided 
by TOO. 


4. (2°) The greatest diameter of shell with a given thickness of 


plates and a given working pressure is 700 times the thickness divided 
by that pressure. 


5. (") For the working pressure of cylindrical boilers construct- 


ed of 3 plates, divide the number 263 by the diameter of the boiler in 
feet. 


’ / 34000 ~ . . . . 
6. (“*") For the working pressure of cylindrical boilers construct- 


ed of 4-inch plates, divide the number 354 by the diameter in feet. 
COLLAPSING OF INTERNAL FLUEs. 
The experiments conducted by Mr. Fairbairn under the sanction of 


the Royal Society enab fed him to establish a formula of strength for 
internal round flues. That formula is 


p = 806,300 * 


K 219 


Where p is the bursting pressure, K the ihikeoes of the plate in inches, 
L the length of the flue, and D its diameter, both in feet. 

This formula cannot be used but with the aid of logarithms, because 
of the index 2°19. Instead of this I have constructed the following 
- 8: 

The collapsing pressure of an internal cylindrical flue is 66 times 
the squ: are of (one less than the number of thirty-seconds of an inch 
in the thickness of the plate), divided by the (product of the length by 
the diameter), both in feet, 
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8. The square root of the (product of the collapsing pressure, by the 
length, by the diameter, divided by 66) increased by 1, is the thick- 
ness of the plate in thirty-seconds of an inch. 

The degree of approximation attained by this rule is, it is one-five- 
hundredth part of an inch below the thickness in the table for a flue 
10 feet long, 1 foot diameter; and it is one-fiftieth of an inch above 
the thickness for a flue 30 feet long, 4 feet diameter, the collapsing 
pressure being 450 lbs. per square inch in both. The two rules agree 
when the plates are } of an inch thick, also when the plates are ,°, 
of an inch thick; between these, this rule gives thinner plates, the 
greatest difference being when the plates are about 3 of an inch thick; 
this rule gives the thickness ,}, of an inch less than is found by the 
logarithmic formula. For all other thicknesses this rule errs in ex- 
cess of strength, and may thus be used for all plates from 


3s of an inch 
to § of an inch thick. 


STRENGTH OF Fiat STAYED SURFACES, 
Such as the sides of the fire-box of a locomotive boiler, the stays being 
screwed into the plate without nuts. 

From an examination of the sketch of the boxes experimented on 
by Mr. Fairbairn, showing the bulging of the plates, it appears that 
before the box burst, by one of the stays being drawn through the 
plate, the bulging of the plate was continued close up to that stay 
without contrary flerure, forming a conical surface around the stay. 
The plate gives way first at the insertion of the stay; at the inner edge 
of the hole the plate will be in a state of extension, and at the outer edge 
in a state of compression; and the u/timate angular deflection of the 
surface of the plate around the stay will be the same for equal thickness 
of plate whatever be the distance between the stays. The ultimate an- 
gular deflection at the stay being thus a constant, the ultimate linear 
deflection midway between the stays will be simply as the distance of 
the stays. If the conditions of the strains were such that the box 
would burst by the plate’s rending at the middle of the bulgings, or 
midway between the stays, the ultimate pressure would be such that 
the total load on a square contained by four stays would be the same, 
whatever the distance of the stays might be. ‘The ultimate linear de- 
flection would then be as the square of the distance of the stays, as in 
beams of equal depth. Ina beam the deflection is proportional to the 
load. If equal loads would produce deflections proportional to the 
square of the distance, loads which are inversely as the distance of the 
stays would produce deflections proportional to the distance simply. 
But the stay is drawn through the plate when the linear deflections 
are as the distance simply, therefore the ultimate load upon each square 
will be inversely as the distance between the stays. 

The pressure per square inch is the total load per square between 
four stays, divided by the square of the distance between the stays; 
therefore the ultimate pressure per square inch will be inversely as the 
cube of the distance between the stays, for equal thickness of plates. 
For a different thickness of plates the pressure will be proportional to 
the square of the thickness of the plate. 
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lt may appear from the tables of the progressive swelling of the 
sides of the boxes that the bulging did not follow this law. I appre- 
hend that the bulging noted in the table with the first experiment is 
the swelling of the iron plate, not of the copper one. It was the copper 
plate that failed, and the sketch appears to agree with my reasoning 
on the subject. 

Having now arrived at the form of the law, these experiments will 
afford us co-efficients, and will enable us to confirm the above principles. 

As in the rule for the strength of internal flues I have taken the 
thickness in thirty-seconds of an inch, I will do the same here. 

%. The bursting pressure of stayed flat iron plates is 720 times the 
(square of the thickness in thirty-seconds of an inch) divided by the 
(cube of the distance of the stays in inches). 

10. The distance from centre to centre of the stays is equal to the 


cube root of f (720 times the square of the thickness in thirty-seconds 
of an inch) divided by the bursting pressure \ ° 

11. The thickness of the plates in thirty-seconds of an inch is equal 
to the square root of S the product of the (cube of the distance of the 
stays) multiplied by the bursting pressure, divided by 720 \. 


12. For working pressures use 90 instead of 720. For copper plates 
use 400 for bursting pressure and 50 for working pressure. 

These rules agree thoroughly with the experiments, and, as a cor- 
roboration of the principle, we can examine the ratio between the co- 
eficient for iron and that for copper. These co-eflicients are to each 
other as 100 to 55}. The tensile strength of iron and copper stays 
were, by an experiment in the same appendix, found to be as 28,760 
to 16,265, or as 100 to 563. It may, however, be fairly objected that 
relative tensile strength is no criterion of these co-efficients. At page 
120 of the above work the strength of wrought iron plates and of cop- 
per plates is given both for tension and compression, and the sum of 
the tension and compression in iron is to their sum in copper as 35 is 
to 19 or as 100 to 54}. 

This rule does not apply when the plates are stiffened by angle 
irons or washer plates, but it shows the necessity of these when the 
Stays are not as close as this rule would demand. 

Rounp Stays. 

The tensile strength of wrought iron is taken at 23 tons, or 51,520 
Ibs. per square inch. ‘The strain upon the section of each stay ought 
not toexceed one-eighth of this in fresh water boilers, that is, 6440 lbs. 
In boilers using salt water the factor of safety should be at least ten, 
or, the strain per square inch should not exceed 5152 Ibs. In the 
following rules the co-efficient 5000 for fresh water gives a strain equal 
to 6361 lbs. per square inch. The co-efficient 4000, to be used for 
salt water, gives a strain equal to 5089 lbs. per square inch. 


_ Note.—When the boiler is for salt water, use 4000 instead of 5000 
in the following rules: 
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13. The working pressure per square inch is 5000 times the (square 
of the diameter of the stay) divided by the (square of the distance of 
the stays). 


PERT DE TITS 


14. For every given pressure there is a constant ratio between the 
distance of the stays and their diameters. That ratio is the square 
root of (5000 divided by the working pressure per square inch). 

15. If the ratio of distance to diameter be given, the pressure is 
found by dividing the number 5000 by the square of that ratio. 


TABLE OF FORMUL-E FOR STRENGTH OF BOTLERS. 
D = diameter in feet. bursting pressure in Ibs. per square in 
L length in feet. collapsing do, do 


working do. do, 


T = thickness in inches. 
t thickness in thirty-seconds, 


distance between stays in inches 


] 


d = diameter of stays in inches, at smallest part diam. of stay 
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The following table gives these ratios, which are the distances be- 
tween the stays expressed in diameters of the stay. Thus, at 50 lbs. 
pressure in a fresh water boiler, the distance between the centres of 
two stays is ten times the diameter of a stay. 


| Pressure, Pressure, Pressure, 
‘a | 
fresh water, | . fresh water, salt water, 
1 


{| #08. per sq. in. lbs. per sq. in. | Ibs. per sq. in 


312 > 33 

200 

139 
102 
738 
61 


| 
| 


t 
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16. The diameter of the stay is equal to the distance between the 
stays divided by the square root of (5000 divided by the working pres- 
sure). 

17. The distance between the stays is equal to the diameter of the 
stay multiplied by the square root of (5000 divided by the working 
pressure ). 

In the rule for flat surfaces I have assumed that the strength would 
vary as the square of the thickness of the plate, The experiments 
referred to do not enable us to test the truth of this, because the plates 
were of the same thickness in both experiments. In the collapsing of 
flues the strength increases in a higher ratio than that of the square 
of the thickness; but again, in experiments on the resistance of wrought 
iron plates to pressure by a blunt instrument at right angles to the 
surface it was found that the strengths were simply as the thickness. 
If this holds good in the case of flat surfaces submitted to steam pres- 
sure, the formulz would be: 


— 
, for iron plates. 


6370 ¢t 


B= —;-, for copper plates. 


| 


5 


oe 


And here again we have co-efficients which are proportional to the 
tensile strength of iron and of copper, so that these data do not de- 
termine whether the strength is as the thickness, or as the square of 
the thickness of the plates. For g-inch iron plates or for }-inch cop- 
per plates, either rule will give the same result. 
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Experiments on the Strength of Paddle Floats. 
From Mitchell's Steam-shipping Journal, No. 79. 

The Royal paddle yacht Victoria and Albert, on the occasion of 
conveying “the Empress of Austria to Madeira from Antwerp, sustain- 
ed consider able injury to her paddle floats during the exceedingly vio- 
lent weather she e xperienced throughout the trip, particularly on the 
outward voyage. Since she has been placed in dock at Portsmouth, 
where her floats have been unshipped and examined, it has become a 
question whether they could not be made from some more durable ma- 
terial than that which has been hitherto used—English oak. To as- 
certain this satisfactorily, a series of tests have been tried at Ports- 
mouth during the past few days, and the result appears to be that it 
will be difficult to supersede English oak with any other material more 
durable for the purpose. Each float of the yacht’s paddle measures 
11 feet 6 inches in length by 4 feet 4 inches in width, the wood being 
4 inches thick. One of these floats—a spare one—was tested. The 
others tested comprised two new ones of the same wool—English oak, 
one of American oak, and one of wrought 1 iron, the latter be ing plate 8 
riveted together with a space between. ‘The mode of testing was by 
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placing the float with its two ends resting on balks of timber. Across 
the centre of the float, transversely, ran a bar of iron 4 inches square, 
from which was suspended the weights for trying the float’s resisting 
powers. The American oak broke at 32 tons. The wood forming 
this float was of the finest character, and most even grain, and with- 
out a knot in any part. One of the new English oak floats broke at 
28 tons, and the other at 24 tons. These floats were much weakened 
by having iron plates on their surface, each containing 9 or 10 bolt 
holes. The one that broke at 28 tons, had it been without this iron 
plate and its accompanying bolt holes, would doubtless have stood as 
great a strain as the American oak. The Victoria and Albert's spare 
float broke at 21 tons, and the wrought iron one broke at 19 tons. 
Had the last mentioned one stood a favorable test, the galvanic action 
that must be constantly going on between a vessel’s wheel floats com- 
posed of iron and the copper on her bottom would prove an insur- 
mountable bar to its adoption. 
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For the Journal of the Franklin Institute. 


Strength of Materials: Deduced from the latest experiments of Bar- 
low, Buchanan, Fairbairn, Hodgkinson, Stephenson, Major Wade, 
U.S. Ordnance Corps, and others. By Cuas. H. Haswe 1, Civil 
and Marine Engineer. 
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No. 8. 
(Continued from page 321.) 
Results of Experiments on the Transverse Strength and Deflection of Wrought Iron 
Rails (Barlow). 
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Weight | Length | | | Deflection. 
per of Depth. | Area. i 
yard. | bearing.) | For |For each 
| weight. | ton. 


eo 


Fvet. Inch. | Inch. ‘ Inch. | Inch. | 
Flanches. 2° ‘ 275 | 45 6166 027 


6166 | 
6166 


“031 
“O57 
“O87 
“050 
165 
“050 


| 
' 
| 
| 
| 
| 
| 


o 


a 
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Head, 225 X 1 in. 
rib, ‘75 

Flanch, 35 x ‘8 

Head, 25 X “6 


rib, *6 
Bottom, 1°25 x -88 4 ‘ 5°55 


* Equivalent dimensions. t Destructive weight. 


tThe deflection between this and a like bar to this, reversed, was, for between 5 and 10 tons weight, as 
0074 and “0059. 


2 Destructive weight 7 tons. 


As it is impracticable to give any general rule for the deflection of 
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pars, beams, &c., of different lengths and sections, and when an ex- 
periment cannot be made to obtain the deflection in a particular case, 
reference must be had to the results of previous experiments upon bars, 
beams, &e., of a like character to that or those for which the deflec- 


tion 


is required. 


Thus, in the preceding tables, page 318 to 321, are given the deflec- 
tions ascertained in very many cases, added to which is given a value 
or constant obtained by the formula 


Bw 
T6 6a D r 


lrepresenting the length in feet, D the deflection, and 6 and d the 
breadth and depth in inches. 


In the first and second examples of the table are results of two ex- 
periments with a like material, but of differing dimensions. 

In order, then, to determine the relative values of the constants, the 
varying elements of the case must be reduced to an uniform measure. 

In the examples referred to, the Values or constants are as 187 and 
292, their sections (4 d*) as 12 and 16, the weights applied as 120 and 
420, and the lengths as 3% and 4°, 

If the deflections were in conformance with the formula, the Values 
here deduced would be equal, instead of 187 and 292, the proportion 


of which is obtained by 


mul 


) 


Si ' . . 
59 == "64 of the deflection given by the for- 


a. The deflection as furnished by the table for the second expe- 
riment is 36; hence, as*b4 : 1 :: °56 : *56 =the calculated deflec- 
tion of it. 


When it is required to estimate the deflection for differing weights, 
lengths, and sections, and contrariwise, to estimate the weights, lengths, 
and sections for a given deflection. 


Divide the deflections by the cubes of the lengths and by the weights. 
Or, multiply the deflections by the sections (4 d%). Thus, if the deflec- 
tions are as *15 and 1-20 inches, the weights as 125 and 250 lbs., the 
lengths as 1 and 2 feet, and the sections as 1 X 2° and 2 X 2° inches. 

15 . 13 15 

120 © 2 45° 


lengths, which, being equal, shows the deflections to be as the cubes of 


the 


lengths. 


quotient of the deflections + the cubes of the 


15.125 00122 
15° «250 0°”~—-0006 


the weights; hence, the deflections are but one-half of that due to the 
weights. 


9 


1 


” 1x2 16 


== = quotient of the reduced deflection — 


2x2 ié6 = § i 


the sections (b d*) ; hence, the reduced deflections to be as the sections. 
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1 , , 
~== product of the preceding quotient and 
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Table of the Relative Elasticity of Various Muterials (Trumbull). 
Cast iron, ‘ l- Oak, i 
Wrought iron, 86 Pine, white 
Ash, ° 26 “ yellow, 
Beech, 21 - pitch, 
Elm, 29 


GENERAL DrEpDUCTIONS. 


Tn cast iron the permanent deflection is from one-third to one-fourth 
of its breaking weight, and the deflection should never exceed one- 
third of the ultimate deflection. 

All rectangular bars of wrought iron, having the same bearing length 
and loaded in their centre to the full extent of their elastic power, will 
be so deflected that their deflection being multiplied by their depth, 
the product will be a constant quantity, whatever may be their breadth 

or other dimensions, provided their lengths are the same. 

The heaviest running weight that a bridge is subjected to is that of 
a locomotive and tender, which is equal to V5 © tons per lineal foot. 

Girders should not be deflected to exceed the 40th of an inch toa 
foot in length. 

In cast iron the ,')th to ,',th of the breaking weight will give a visi- 
ble set. 

When a load on a girder is supported by the bottom flanch of it 
alone it produces a torsional strain. 

A continuous weight, equal to that a beam, Xc., is suited to sustain, 
will not cause the deflection of it to increase, unless it is subjected to 
considerable changes of temperature. 

The heaviest load on a railway girder should not exceed }th of that 
of the breaking weight of the girder when laid on at rest. 

Deflection Consequent upon Velocity of the Load.—Deflection is 
very much increased by instantaneous loading; by some authorities it 
is estimated to be doubled. 

The momentum of a railway train in deflecting girders, &c., is greater 
than the effect from the dead weight of it, and the deflection increases 
with the velocity. 

Experiments made by the Commissioners of Railway Structures of 
1849, showed that a passing load pecees a greater effect on a beam 
than a load at rest. 

A carriage was moved at a velocity of 10 miles per hour; the de- 
flection was *8 inch, and when at a velocity of 30 miles the deflection 
was 1°5 inches. 

In this case 4150 Ibs. would have been the breaking weight of the 
bars, if applied in their middle, but 1778 lbs. would have broken them 
if passed over them with a velocity of 30 miles per hour. 

Cast iron will bend to one-third of its ultimate deflection with less 
than one-third of its breaking weight if it is laid on gradually, and but 
one-sixth if laid on rapidly. 

When motion is given to the load on a beam, X&c., the point of great- 
est deflection does not remain in the centre of the beam, Xc., as beams 
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broken by a traveling load are always fractured at points beyond their 
centres and often into several pieces. 
Chilled bars of cast iron defiect more readily than unchilled. 


Mean Results of Experiments on the Deflection of a pair of Bars by the Transit of 
a Load at Different Velocities. (Rep. Comms. on Railway Structures.) 
CAST IRON, 
LenctH BetTween THE Supports 9 reer. 


Weight of Breaking 
Depth. Breadth. load. Deflection Set. weight. 


Inch 


At rest, . . > 


15 feet per second, 


LENGTH BETWEEN THE Supports 13 FEET 6 INCHES. 
At rest, . ° 3 1 liz 135 
43 feet per second, 3s 1 1120 2 U8 


WROUGHT IRON, 
Lenotu BeTween THE Supports 9 FEET. 
At rest, . ° o 1 


15 feet per second, 


gear 


1 

3 1 

29 3 1 
a « “ % 1 
1 


40 


STEEL. 
Lenota Between Tae Supports 2 reet 3 ixcnes. 
At reat, . ‘ 25 2 ] 1120 | ri _- 
15 teet per second, | "25 ‘ 3120 ( — 
2 « “ ‘2 ‘ 1120 _ 
} 


Mean Results of Experiments to Ascertain the Deflections of Bars, Beams, &c., when 
the Load is suddenly applied, but without Impact. (Rep. Comms. on Railw ay Struc- 
tures.) 

CAST IRON, 
Lenoctu BeTween Tue Suprorts 9 Feet. 


Deflection and set. Load applied. 


| 
| f | Breakin 
Depth. | Breadth. Weight. £g 
Gently. Suddenly. weight. 


inch. | Inch, | Ibs. Inch, | Inch. Inch. 


| 
| 1 448 1-24 ‘19 2-05 | 
| 1 784 59 “O68 | 1-08 
: | 


734 | «128 10 «| (226 
| ] | 
{ ' 


Results of Experiments on the Subjection of Iron Bars to Contin- 
ual Strains (Rep. Comms. on Railway Structures). 

Cast iron bars subjected to a regular depression, equal to the deflec- 
tion due to a load of one-third of their statical breaking weight, bore 
10,000 successive depressions, and when broken by statical weight gave 
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as great a resistance as like bars subjected to a like deflection by sta- 
tical weight. 

Of two bars subjected to a deflection equal to that carried by half 
of their statical breaking weight, one broke with 28,602 depressions, 
and the other bore 30,000 and did not appear weakened to resist sta- 
tical pressure. 

Of a number of bars subjected to a vibratory depression, equal to 
the deflection due to a load of one-third of their statieal breaking 
weight, one broke at 51,538 depressions, and one bore 100,000 with. 
out any apparent diminution of resistance. 

Of three bars subjected to a like character of depression, equal to 
the deflection due to a load of one-half of their statical breaking weight, 
they broke at 490,617, and 900 depressions respectively. 

Hence, cast iron bars will not bear the continual applications of one- 
third of their breaking weight. 

A bar of wrought iron, 2 inches square and 9 feet in length between 
its supports, was subjected to 100,000 vibratory depressions, each 
equal to the deflection due to a load of five-ninths of that which per- 
manently injured a similar bar, and their depressions only produced a 
permanent set of -015 inch. 

Three wrought iron bars were subjected to 10,000 vibratory depres- 
sions, depressing them through one-third, two-thirds, and five-sixths of 
an inch respectively, without receiving any perceptible permanent set. 

A bar of wrought iron depressed through one inch received a set of 
‘06 inch, and one depressed 800 times through two inches received a 
set of 1-08 inch. 

The greatest deflection which did not produce any permanent set 
was due to rather more than one-half the statical weight, which per- 
manently injured it. 

A wrought iron box girder, 6 X 6 inches and 9 feet in length, was 
subjected to vibratory depressions, and a strain corresponding to 3752 
Ibs. repeated 43,370 times, did not produce any appreciable effect on 
the rivets. 

Room for Improvement in the Steam Engine. 
From the London Engineer, No. 252. 

The unit of heat is that which is sufficient to raise the temperature 
of one pound of water by 1 deg. of Fah. The unit of work is the 
raising of one pound weight through a vertical height of one foot— 
called a foot pound. The experiments of Mr. Joule, of Manchester, 
indicated that if the whole of the heat could be rendered available, a 
unit of heat would raise 772 pounds 1 ft. high; in other words, a unit 
of heat is equal to 772 foot-pounds. This is called Joule’s equivalent. 
A pound of charcoal will raise 78:15 pounds of water 180 deg., which 
is equal to 14,067 units of heat. This multiplied by 772, gives 10,- 
859,724 foot-pounds, which is equal to the production of 54 horse pow- 
er from the combustion of 1 tb. of charcoal per hour. As the best en- 
gines consume nearly 2 ibs. of coal per horse power per hour, it follows 
that about only one-tenth part of the gross power of the fuel is utilized. 
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On the Resistance offered by Cast Iron to Internal Pressure. 

Mr. Joun Briges. 
From Newton's London Journal, March, 1861. 
The author commenced by stating that he considered cast iron to be 
the most deceptive of all metals, for in addition to its liability to un- 
soundness in the process of casting, and fracture from unequal expan- 
sion, it was affected injuriously from a variety of other causes. Pig 
jron Was iron in its most impure state, for it was contaminated by all 
the impurities which were capable of combining with it in its primitive 
form as ore, and which chemical affinity prevented its parting with in 
the process of smelting. Frequently, indeed, it was found that the 
same charge yielded iron of totally different qualities. It had oceur- 
red to the reader of the paper that some of the impurities which thus 
interfered with the character of cast iron were actually other metals, 
and modern chemistry supported the theory. Many mineral produc- 
tions, which were formerly considered simple substances, had been 
proved to have metallic bases, from which had been obtained metals ; 
for example—aluminium, barium, magnesium, calcium, and silicium. 
Then again manganese, which abounded in the Bowling and Low Moor 
irons, and which gave them their superiority for solidity and strength, 
and caused them to be largely used in the manufacture of heavy guns, 
might be mentioned. There were several other elements, such as car- 
bon, sulpur and phosphorus, which more or less affected the charac- 
ter of cast iron. ‘The first named gave fluidity and softness to the 
iron, while sulphur and phosphorus were the greatest enemies it had 
to contend against. 

These were the primary points which those who employed cast iron 
in the construction of cylinders intended to resist great internal pres- 
sure—whether in the shape of pieces of ordnance or of hydraulic 
presses—had to deal with, and perhaps no one had labored more zeal- 
ously to comprehend and explain them than had one of their own 
nembers—Mr. Keyte, when employed at Woolwich Arsenal The 
existence of the various substances and elements he (Mr. Briggs) had 
named, was doubtless due to the peculiarities of the localities in which 
the ore was obtained. In addition, however, he must be permitted to 
say, that the constitution of cast iron was materially affected by the 
manner of smelting it. It was necessary to exercise great care in this 
operation, and in making proper selections of different kinds of iron 
for particular purposes. ‘lhe judgment of the iron founder must be 
largely relied on in this case; and it was well when that judgment 
was not at fault. Without detaining the meeting further, he should 
now reiterate the assertion, that cast iron was the most deceptive of 
all metals, and required to be dealt with accordingly. Mr. Briggs 
next referred more directly to the subject of his paper. There was a 
limit to the pressure which should be put internally to cast iron, and 
there was, he was bold to assert, a limit also to the thickness of metal 
to be used for cylinders of hydraulic presses. Such a statement might 
at the first blush, appear to be irrational. The general opinion would 
Vor. XLIL—Tuiro Seaizs.—No. 6.—June, 1861. 35 
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undoubtedly be, that the thicker the iron, the greater its resistance to 
pressure where the bore remained the same size. This he believed not to 
be the case, and Mr. Joseph Bramah had long ago the same opinion. 
At the time that one of the press cylinders employed in raising the 
tubes of the Britannia-bridge had burst asunder, a workman, once in 
the employment of Messrs. Bramah, thus wrote to the Mechanics’ 
Magazine (Sep. 29th, 1849): “At Bramah’s we never found presses 
in constant work stand more than three tons (6720 Ibs.) on the square 
inch, and the greatest pains were taken to obtain the most approved 
kinds of iron—mixed qualities—to cast cylinders from. I have seen 
press cylinders stand 7000 Ibs. and even 8000 Ibs. on the square inch 
under proof for a short time; but we never could trust them to work 
with so much, and cast iron then was far superior to that of the pre- 
sent day. Increasing the thickness of the metal in press cylinders was 
seldom successful. I have known metal 7 inches thick stand as well 
as that of 10} inches, for presses with rams 10 inches diameter. The 
thicker the metal, the greater appeared to be the difficulty in getting 
it equal and homogeneous throughout.’’ The writer of the foregoing 
had assisted in the construction of upwards of 100 hydraulic presses 
at Bramah’s, and his remarks came with all the weight, therefore, of 
authority based on experience. For himself he must say that his own 
experience, though more limited in extent, confirmed him in a like 
opinion. He, indeed, almost thought that the error at present con- 
sisted in making such cylinders too thick. If the metal were used 
thinner, there would be more certainty of obtaining castings of greater 
density and uniformity, and therefore, better calculated to sustain 
pressure. Mr. Briggs next adduced some instances of fractured cy- 
linders, and referred to a list which he had, in a former paper, laid 
before the meeting. Experiment and experience, then, alike induced 
him to believe that there should be a limit to the thickness of all cylin- 
ders intended to resist high pressures. 

Some examples touching the maximum of pressure to be employed 
were adverted to, and much information, of a practical nature, was 
given in relation to this part of the subject. The general conclusion: 
arrived at by the author were as follows:—Three tons per circular 
inch he considered to be the bursting pressure of press cylinders. 
The maximum thickness of metal, when all due care had been exer- 
cised in its composition, should not be more than the radius of the bors 
of the cylinder. Two tons per circular inch was a safe pressure to 
work up to, and this he should pronounce to be his own standard. 
With these deductions, and with the announcement that at the next 
monthly meeting he would pursue the questions as to how the pressure 
is distributed, the commencement of fracture, the line of fracture, the 
direction of the forces within the cylinders, and introduce the opinions 
of the late Mr. Robert Stephenson, the author concluded his remarks. 

During the discussion, which followed the reading of the paper, Mr. 
Ives (of Messrs. Grissel’s) observed, that one important point in the 
manufacture of cylinders was the question as to whether the metal of 
which they were made should be hard or soft. 


Thin Sheet Lead Coated with Tin. 411 


Mr. James Robertson (of Bankside) said the whole matter was one 
of great interest. The mysteries of cast iron were not yet revealed, 
and good iron sometimes became worthless from causes apparently in- 
explicable. Mechanical and chemical tests were frequently contradic- 
tory in relation to cast iron. He had a notion that despite the ex- 
pense, wrought would be found the most fitting material for press 
cylinders. Still it was a debatable point. 

Mr. Sanson agreed with Mr. Robertson as to the advisability of try- 
ing wrought iron. Many failures occurred in the casting of cylinders 
such as those under discussion, and the expense thus was much in- 
creased. Wrought iron guns had been proved far superior in all re- 
spects to cast; why not make hydraulic press cylinders of the same 
substance ? 

Mr. Davis agreed that cast cylinders might be made too thick, and 
in such case porosity was the enemy to be feared. 

Mr. Keyte considered that it was an important assertion that thick- 
ness of metal did not increase strength, and one likely to lead to di- 
versity of opinion indoors and out. 

Mr. Aydon believed that cast steel was the best material after all 
for press cylinders. He should not hesitate to employ a pressure of 
ten tons to an inch in such a case. 

Mr. Oubridge (of Messrs. Simpson’s) said, the two main objects to 
be regarded were the proper mixture of the iron and the thickness of 
metal. With regard to the first, Mr. Ellis, one of their own members, 
and now with Watt and Company at Soho, had made many useful ex- 
periments, and he found that the quality of iron depended much on 
the fuel used in smelting it. That which was most free from sulphur 
was undoubtedly best. 

Other members joined in the discussion, and after passing a yote of 
thanks to Mr. Briggs, the meeting reverted to another subject. This 


oo” 


was a consideration of Mr. Ramsell’s patent boiler plates, with undu- 
lating surfaces and plain edges. The nature of the invention was ex- 
plained by Mr. Robertson with the aid of a model plate which he ex- 
hibited.— Proceedings Association Foremen Engineers. 


Improvements in the Manufacture of Thin Sheet Lead Coated with 
Tin. —Specification of the Patent granted to Gkorak Tosco PEppE. 
Dated March 22, 1860. 

From the Repertory of Patent Inventions, Dec., 1860. 

The thin sheets of lead herein referred to, are obtained by cutting 
from the outer surface of a mass or cylinder of lead, and I propose 
to utilize the fresh unoxidized surface of the thin sheet of lead so ob- 
tained, to deposit thereon a continuous, unbroken, and adherent coat- 
ing of metallic tin, by means of the electro-plating process. 

The electro-plating of lead has been attempted before, but has not 
been commercially successful, on account of the expense of cleaning 
the surface of other than thick sheets of lead, and the difficulty of 
obtaining by the electro-chemical process a proportionate thickness of 
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reguline or metallic tin to admit of profitable lamination with the lead 
by means of rollers. 

The cleaning of thin sheets of lead by other than the cutting pro- 
cess, and upon which an adequate thickness of reguline tin can be de- 
posited by electro-chemical means, so as to admit ‘of lamination, being 
impracticable on account of the expense, I take advantage of the 
freshly cut unoxidized surface, which is incidentally obtained in th 
cutting process, to deposit on it a proportionate thickness of tin t 
bear lamination by rolling. 

I take the thin sheet lead as it comes in a continuous sheet from 
the cutting machine and conduct it into a trough containing, by pre- 
ference, stannate of soda, but other solutions may be used, such as 
the stannate of potash, or a solution of cyanide of potassium and tin, 
These solutions are maintained at a temperature varying from 15) 
degrees to 170 degrees of Fahrenheit, either by means of a gas stove 
underneath an earthenware trough, or by the injection of steam into 
a wooden trough. The depositing trough must not be made of any 
metal capable of having tin deposited upon it. The thin sheet lead 
is conducted along the bottom of the trough on a series of wooden 
rollers revolving freely on axes within the trough. The thickness of 
the coating of tin will depend upon the length of the depositing trough, 
and the speed with which it is passed along it, and also upon the in- 
tensity of the battery power employed, when the period during which 
the lead remains in the trough is limited. In the depositing trough, 
I suspend over the sheet lead a plate of metallic tin of the same di- 
mensions as the immersed portion of the lead. This tin anode is con- 
nected with the positive pole of the battery or batteries employed, 
while the negative pole is connected with the sheet of lead either 
through the cutting machine or through the medium of the metallic 
rollers which receive the sheet lead as it emerges from the bath. The 
tin anode is kept from coming in contact with the sheet lead by means 
of wooden or glass supports, which can be elevated or depressed at 
pleasure, so as to regulate the distance between the lead and ee I 
prefer to suspend the tin anode directly over the lead cathode, but it 
may be placed vertically when the lead is in the same position alor 
side it. 

In cases where it is desired to plate the lead with a thicker coating 
of tin than can be deposited upon it during the time it is passing 
through the trough in connexion with the cutting machine, I first allow 
the lead to pass through the trough in order to prevent the surfac 
from oxidation by the deposition of a thin coating of tin as befor 
described. I cut the sheet lead as it comes from the machine int 
pieces of a convenient size, and immediately immerse them in thin 
solutions in suitable depositing troughs, having no connexion with the 
cutting machine, and having a tin anode, as before described, connected 
with the positive pole of the battery or batteries employed, while the 
lead is connected with the negative pole. 

By increasing the intensity of the current of electricity while the 
quantity remains the same, the rapidity of deposition, and the thick- 


On New Zealand Steel. 413 


ness of the tin coating, may be regulated with facility, and other 
means usually employed by electrotypists. When a sufficient thick- 
ness of the tin coating has been obtained, the lead is to be passed 
between laminating rollers until it is drawn out to the thinness re- 
quired, By this means, the surface of the tin deposit is rendered 
bright and smooth. If required, the laminated lead may be again put 
into the depositing trough to receive a fresh coating of tin, and again 
extended and smoothed by passing between the rollers, and the same 
process may be repeated, so as to give any required degree of thick- 
ness to the tin coating. The lead so coated may be used as a mate- 
rial for wrapping up articles which are injuriously acted upon by lead, 
or it may be formed into capsules or covers for closing the mouths of 
bottles and other vessels. 

Having described the nature of my invention and _ how it is to be 
performed, I do not claim the cutting of thin sheets of lead from a 
revolving cylinder, nor do I claim the deposition of tin on surfaces of 
lead prepared by other than the cutting process; what I do claim is, 
the utilization of the fresh and clean surface incidentally produced by 
the cutting process, to apply thereto a continuous, unbroken, and ad- 
herent coating of metallic tin, of sufficient thickness in proportion to 
the lead to admit of lamination, or rolling into thin leaves, without 
exposing the lead surface. 


New Zealand Steel. 
From the Lond. Mechanics’ Magazine, Dec., 1860. 

Ever since the settlement of New Zealand by Europeans, their at- 
tention has been daily called to the peculiarities of a kind of metallie 
sand along the shores of New Plymouth, in Taranaki. This sand has 
the appearance of fine steel filings, and if a magnet be dropped upon 
it, and taken up again, the instrument will be found thickly coated 
with the iron granules. Our attention was recently drawn to this sin- 
gular substance by a friend, and the Australian Mail now gives a 
lengthy account of it. It states that the place where the sand abounds 
is along the base of Mount Egmont, an extinet volcano, and the de- 
posit extends several miles along the coast, to the depth of many feet, 
ve having a corresponding breadth. The geological supposition is, 

iat this granul: ited metal has been thrown out of the volcano, along 
ra base of which it rests, into the sea, and there pulverized. The 
quantity is so large, that people out there looked upon it as utte rly 
valaeless.. Captain Morshead, a gentleman in the West of Eng): and, 
was so much impressed with its value, that he went to New ae 
to verify the reports made to him in this country, and was fortunate 
enough to find them all correct. He smelted the ore first in a crucible, 
and subsequently in a furnace; the results were so satisfactory, that 
he immediately obtained the necessary grant of the sand from the go- 
vernment, and returned to England with several tons fer more con- 
clusive experiments. It has be ‘en carefully analyzed in this country 
by several well-known metallurgists, and has been pronounced to be 
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the purest ore at present known; it contains 88°45 of peroxide of iron, 
11°43 of oxide of titanium, with silica, and only +12 of waste in 100 
parts. Taking the sand as it lies on the beach and smelting it, the 
produce is 61 per cent. of iron of the very finest quality; and, again, 
if this sand be subjected to the cementation process, the result is a 
tough, first-class steel, which, fn its properties, seems to surpass any 
other description of that metal at present known. The investigations 
of metallurgical science have found that, if titanium is mixed with 
iron, the character of the steel is materially improved; but, titanium 
being a scarce ore, such a mixture is too expensive for ordinary pur- 
poses. Here, however, nature has stepped in, and made free gift of 
both metals on the largest scale. To give some idea of the fineness 
of this beautiful sand, it will be enough to say that it passes readily 
through a gauze sieve of 4900 holes or interstices to the square inch. 
As soon as it was turned into steel, by Mr. Mushet of Coleford, 
Messrs. Moseley, the eminent cutlers and toolmakers, of New street, 
Covent Garden, were requested to see what could be done with the 
Taranaki steel. They have tested it in every possible way, and have 
tried its temper to the utmost, and they say the manner in which the 
metal has passed through their trials, goes far beyond any thing that 
they ever worked in steel before. Messrs. Moseley, in whose hands 
the sole manufacture of cutlery and edge-tools is vested for this coun- 
try, have placed a case filled with the metal in all its stages, in the 
Polytechnic Institution. There is the fine metallic sand, some beau- 
tiful specimens of the cutlery made from it, and the intermediate 
phases of the iron and steel. An official experiment is expected to be 
made at some of the government establishments shortly, and it is also 
intended to forge some chain-cables, anchors, &c., im order to fully 
set forth the great superiority of the Taranaki iron. 


The Patent Type-founding va. Richard and another. 
From the Lond. Mechanics’ Magazine, March, 1861. 

This was an action to recover damages upon the ground that the 
defendants had infringed a patent for an improved manufacture of 
type. 

Mr. Lush, Mr. Hindmarsh, and Mr. Gates appeared for the plain- 
tiffs; and Mr. Knowles, Mr. Grove, and Mr. Webster for the defend- 
ants. 

It was stated by the plaintiff's counsel, that the patent in question 
was taken out in 1854 by Mr. Johnson, and this patent was now vested 
in the plaintiffs. The defendants, Messrs. Miller and Richard, were 
extensive type-founders in Edinburgh. Before Mr. Johnson’s patent, 
type was made out of a combination of lead and antimony, there being 
about 75 per cent. of lead. Various attempts bad been made to harden 
type metal, some persons using copper and others zinc; and in the 
Exhibition of 1851, there was shown a French invention for making 
type out of copper wire by pressure, without fusion. It turned out, 
however, that copper would not stand washing, and the invention, 
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therefore, became useless. Mr. Johnson had been engaged since 1849 
in inquir ing into the matter, and he was aware that a sm: all proportion 
of tin had been put inte type metal to make it “tougher,” but nobody 
had used it to “*harden’’ the metal. It could not be eocounted for 
chemically that a larger proportion of a soft metal should make the 
compound harder; but Mr. Johnson found that by using a large pro- 
portion of tin he could make a metal that would fuse readily, cool 
quickly, and come out so hard that you could use the metal as a punch 

when applied to the ordinary type metal. Mr. Johnson accordingly 
took out a patent, in which he said that he claimed eve ry combination 
of the three metals which contained 25 per cent. of antimony and 75 
per cent. of tin and lead, of which the minimum of tin must be 25, 
The defendants, in their circular issued in January, 1856, stated that 
they had during the last ten months been augmenting the strength of 
their metal, and this enabled them with confidence to offer a quality 
of type surpassing every other; and they sold type to the Zimes and 
other establishments. ‘This type, the plaintiffs contended, had been 
made in violation of their patent rights, the type having in it more 
than 25 per cent. of tin. 

The defence was, that it had been long known that tin possessed 
the quality of hardening the metal, and it had been used in combina- 
tion for making ship nails, which were so hard that they would pene- 
trate oak without being blunted. In Savage's “ Dictionary of the Art 
of Printing,”’ published before the patent, there was a description of 
tin, lead, and antimony being used for type metal, very much in the 
proportions given in Mr. Johnson’s patent; and in a treatise on “ Eng- 
lish Founding and Foundries,” published in 1778, a mixture of tin 
and lead was described as being less flexible and more solid and dura- 
ble than lead. The ‘* French Encyclopedia” also said that a great 
quantity of tin was used in combination with lead and antimony. Be- 
yond this, the defendants had for many years used tin; and the prin- 
ciple of the use of tin, as provided for by Mr. Johnson’s specification, 
was not new, and therefore his patent was not a valid one, 

A great deal of evidence on both sides was laid before the jury, and 
in the course of the evidence for the defendants the jury stopped the 
case, and a non-suit was entered. 


On Rifled Cannon. By Capt. BLAKELEY. 
From the Lond. Atheneum, July, 1560. 

The writer pointed out that to make an efficient rifled gun, no more 
wis needed than to copy any good small rifle in the number and shape 
of the grooves, degree of twist, and other details, provided one diffi- 
culty was overcome, viz: that of making the barrel strong enough. 
Taking Sir W. Armstrong's 80-pounder as a standard, Capt. Blakeley 
gave several examples of large rifled cannon on the model of success- 
ful small ones, which had given satisfactory results in every way, ex- 
cept that they had failed after a short time for want of strength. Mr. 
J. Lawrence, in 1855, rifled a 6}-inch gun with three shallow broad 
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grooves, like an Enfield, and fired a lead and zine bullet, like the En- 
field. At an elevation of 5°, the range was 2600 yards—150 more 
than Sir W. Armstrong’s; but the gun burst after about 50 rounds. 
Mr. Whitworth, after making some excellent small arms and nine- 
pounders, tried a large gun with 4 inches bore, and sides 9 inches 
thick ; but it burst. He then tried another, 11 inches thick, and it, 
too, burst. He had, however, since made a stronger cannon, whose 
success was absolute proof that the one thing wanting in the other 
was strength. Capt. Blakeley explained his own method of obtaining 
strength, which consists simply of building up the gun in concent: 

tubes, each compressing that within it. 
diffused throughout the whole 
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By this means the strain j 
thickness of the met: il, and the inside 
is not unduly strained, as in a hollow cylinder made in one piece. As 
the whole effic: acy of the system de w” nded entire ly on the careful a 
justment of the size of the layers, Capt. Blakeley said he was 1 
astonished that Sir W. Armstrong had lately failed utterly in his at- 
tempts to carry it out, because he did not put on the outer layers and 
rings with any calculated degree of tension; ‘they were simply ap- 
plie «l with a sufficient difference of diameter to secure effectual shrink- 
age,’ to quote his own words at the Institution of Civil Engineers. 
To show that the late failure by Sir W. Armstrong did not disprov 
hi 11s, Capt. Blakele y's, the ory, he quote d official re ports of a trial of 
@ nine-pounder m: ade | vy himself in 1855, which showed an endurance 
sevenfold that of an iron service gun, and threefold that of a brass 
gun, as well as of an 8-inch gun, from which bolts weighing 4 ewt. 
had been fired, and of a 10-inch gun, which had discharged bolts 
weighing 526 tbs. Mr. Whitworth’s last new 80-pounder was another 
instance of the successful application of Capt. Blakeley’s principle. 
To quote Mr. Whitworth’s own words,—* It was made of homogene- 
ous iron. Upona tube having an external taper of about one an 
a series of hoops, each about 20 inches long, were forced by hydrai 
pressure. Experiments had enabled him to determine accurate ly wl 
amount of pressure each hoop would bear. All the hoops were put o1 
with the greatest amount of pressure they would withstand without 
being injured. A second series was forced over those first fixed. 
This gun was so made at Capt. Blakeley’s suggestion. The me thod 
of rifling adopted by Capt. Blakeley cannot be made intelligible with- 
out a diagram; but it may be described as a series of grooves of very 
shallow depth, so arranged as to exert a maximum force in the diree- 
tion of the rotation of the bullet with a minimum force in a radial or 
bursting direction. Capt. Blakeley exhibited in the court of the build- 
ing in which the Section met, a 50-pounder constructed on his own 
plans, from which he had thrown shells on Mr. Bashley Britton’s sys- 
tem to a distance of 2760 yards, with only 5° of elevation, which was 
stated to be arange 200 yards greater than that of Sir W. Arm- 
strong’s 80-pounder. 

Dr. SCOFFERN said, he thought Capt. Blakeley had proved his point, 
that strength was the important desideratum. He said that a large 
number of Sir W. Armsirong’s large guns had lately burst. 
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Mr. E. Cowper agreed with Capt. Blakeley. Sir W. Armstrong’s 
guns that were said to have burst, were simply cast iron guns hooped. 
For small arms, he was of opinion that the Lancaster rifle was very 
successful. The bullet was of lead, and did not jam, as was sometimes 
the case with the iron shot in the larger guns. If Capt. Blakeley’s 
plan were adopted, he thought that for £10 any gun in the service 
might be made sufficiently strong 

Mr. DENNIS thought that Capt. Bi: ikeley’s method of giving strength 
was right.—Proe. Brit. Assoc. for Advance. of Sci. 


Firing Gunpowder by Electricity. 
From the London Athenw#um, March, 1861, 

An important Report has been presented to the Secretary of State 
for War on the results of elaborate investigations and experiments 
made at Woolwich and Chatham by a committee on the application of 
electricity from different sources to the explosion of gunpowder. The 
report is drawn up by Professor Wheatstone and Mr. Abel, Chemist 
to the War Department. ‘The following are the conclusions arrived 
at:— 

Ist. The explosion of a single charge of powder by means of the 
phosphide of copper fuse and a magneto-electric apparatus (even of 
the smallest size generally manufactured) is absolutely certain. 

2d. The phosphide of copper fuse is as safe and permanent as any 
arrangement employed in the service for the ignition of gunpowder by 
the aid of friction or percussion. 

od. With the employment of a magneto-electric apparatus similar 
to that used in the Chatham experiments, and termed by Mr. Wheat- 
stone, the ** Magnetic Exploder,”’ the ignition at one time of fuses, 
varying in number from 2 to 25, is certain, provided these fuses are 
arranged in the branches of a divided circuit in the manner described. 
To attain this result it is only necessary to employ a single wire, insu- 
lated by a coating of gutta-percha or india-rubber, and simple metallic 
connexions of the apparatus and the charge with the earth. 

4th. The explosion of from 12 to 25 charges may be effected in the 
above manner, at a distance of at least 600 yards from the apparatus, 
with a rapidity which in its results will in all probability have the 
practical effect of a simultaneous discharge. This statement, however, 
only refers to charges on land. 

oth. The number of submarine charges which can be exploded with 
certainty at one time by means of the magnetic exploder is more limit- 
ed; but if such charges are entirely or partially imbedded in sand, 
mud, or other dense materials, from two to ten may be fired with cer- 
tainty. If the charges are suspended in, or are immediately in contact 
with water, only four can be e xploded at one time with certainty. By 
thee mployment of separate wires leading from the instrument to eac h 
charge, there is little doubt, however, that the results obtained with 
the magnetic exploder in submarine operations would be quite equal 
to those definitely established for the ignition of charges on land. 
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6th. The only important precautions to which it is necessary to at- 
tend rigidly, in order to insure uniform success in the application of 
the magnet, are the proper insulation, throughout, of the main wire 
and branch wires leading from the instrument to the charges, and the 
thorough protection of all connexions of wires from the access of 
moisture. 

7th. The system of firing charges by magneto-electricity thus pos- 
sesses important advantages over the application of the voltaic batter 
to this purpose: the principal of which are, the small dimensions, 
weight, and cost of the magnetic exploder; that used in the experiments 
alluded to in the report weighed only 32 lbs. 11 oz., and all the arrange- 
ments in connexion with the instrument are so simple that any injury 
which they may sustain can be repaired by ordinary workmen. 

The Report, we may add, is of great value to civil as well as to mi- 
litary engineers. 


Submarine Telegraphic Cable. 
From the London Chemical News, No. 57. 


Dr. Fairbairn brought before the meeting four specimens of Sub- 
marine Telegraphic Cable, as constructed by Messrs. Hall and Wells. 
This cable has a copper wire insulated by india-rubber in the centre 
for the transmission of the electric current. Outside of this are twenty 
longitudinul strands of hemp steeped in pitch and cork-dust and eight 
steel wires braided together with twenty-four strands of hemp satu- 
rated with Stockholm tar. The specific gravity of the cable in sea- 
water is 1-4 and its weight in air 0°82 ton per mile. The length that 
would break with its own weight when suspended in sea water is 10,- 
810 fathoms; its tensile strength being 2°875 tons. Dr. Fairbairn 
presented an account of experiments which had been made on the 
elongation of a sample of the cable twenty feet long by the applica- 
tion of different tensile forces. With a force of 4480 ths. there was 
an elongation of half-an-inch, and after the weight had been removed 
the cable was found to be permanently stretched ,';ths of an inch. 
With a force of 6440 Ibs. the cable broke after having stretched 1,'; 
inches. —Proc. Manch. Lit. § Phil. Society, Dec., 1860. 


Wood's Fusible Metal. 
From the Lond. Chemical News, No. 68. 

Lipowitz has made some experiments on the cadmium-alloy, de- 
scribed by Dr. Wood (see Chemical News, vol. ii., p. 257). He found 
that an alloy composed of 8 parts lead, 15 parts bismuth, 4 parts tin, 
and 3 parts cadmium, possessed the following properties :—It is per- 
manently silver-white, and has a brilliant metallic lustre ; it is not so 
brittle or hard but that it may be obtained in thin leaves or flexible 
plates; it has a fine-grained fracture, and may be filed without stop- 
ping up the file. In dry air it keeps its polish. It expands in cool- 
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ing, but not so much as bismuth or antimony. Its specific gravity is 
from 9-4 to 941. It softens — 131° and 140° Fabhr. ., and near 
140° becomes perfectly fluid. No change in the condition of the me- 
tallic mass was observed on remelting after rapidly cooling the alloy. 
The above properties show that the alloy may be applied to some use- 
ful purposes. It may supersede all the quicksilver alloys for stopping 
teeth: it may be used as a solder whenever the metals soldered are 
not likely to be exposed to heat. Tin, lead, and Britannia-metal may 
be soldered together under water above 160° Fahr. Zine, iron, cop- 
per, and brass. may also be soldered with the greatest ease under 

water to which a little hydrochloric acid has been previously added. 
The alloy is so easily fusible that it m: ay be melted on a piece of paper 

over a spirit lamp. ‘In the preparation of the alloy, the author recom- 
mends the use of the purest bismuth.—Déingler's Polytech. Journ., 
Bd. clviii. s. 271 and 376. 


AMERICAN PATENTS. 


AMERICAN PATENTS ISSUED FROM MARCH 1, TO MARCH 31, 1861. 


Aerometric Balance, ° J. A. Gridley, ° Southampton, Mass. 26 
Agave Plant,—Dressing Leaves E. J. y Patrullo, Merida, Mexico, 5 
Air Engine, e J.J. E. Lenoir, Paris, France, 19 
Alarm Trunks, C. W. Taylor, . Pittsburgh, Penna. 19 
Anchor, Ferdinand Martin, . Marseilles, France, 19 
Aquariums, J. A. Cutting, . Boston, Mass. 12 
Artificial Teeth, A. M. and J. L. Asay, Philadelphia, Penna. 26 
Ash-sifters, 7 L. F Frazee, ‘ Tottenville, mY 
Augers,—Hollow Wyckoff & Stevens, . Elmira, 12 


Bandages,— Obstetrical Martha Willis, . Rochester, Nex. 26 
Bank Notes, ° John Murdock, City of 26 
Barometers,—Packings for J.P. Simmons, . Fulton, 12 
Bed Foundation, ; W. A. N. Long, Fisherville, N. H. 
Bee-hives, 5 Daniels & Cobb, Woodstock, Vt. 
aaa . L. Jinnett, Vermillion co., Ill. 
Belt Fastening, . 3, W. Blake, . E. Pepperell, Mass. 
Blowers, ‘ . H. Willson, ‘ Harrisburg, Penna. 2 
Boiler,—Culinary . . D. Ingersoll, . Monroe, Mich. 
Bonnets, , Lyon & Doubleday, . Brooklyn, . & # 
Boots,—Crimping L. W. Hayden, . Wilkesbarre, Penna. 
Boots & Shoes,—Apply. Heels to Jacob Jenkins, Lynn, Mass. 
— »—Trim. Heels of C. H. Helms, Poughkeepsie, N. Y. 
——————__—_—. ,— Last for J. H. Noyes, Abington, Mass. 
nen —Tip for G. A. Mitchell, Turner, Me. 
Bottle Stoppers, M. C. Cronk, Auburn, N. ¥. 
Bracelets, &c. ,—Censtracting J. S. Palmer, * Providence, R.L 
Brakes for Sleighs, . M. B. and 8. J. Lord, Ellsworth, Me. 
»—Railroad Safety Daniel Pehlman, Baltimore, Md. 
Bread Slicer, : Alexander Dick, Buffalo, Ss 
Brick Elevators, . Sears & Merritt, Boston, Mass. 
Brush, Daniel Fleming, Brooklyn, N.Y. 
Brushes, . T. J. Mayall, . Roxbury, Mass. 
Butter,—Preserving N. D. Wetmore, Cleveland, Ohio, 
Butter-worker, e P. G. Woodard, Waterford, Penna. 19 
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Camera,—Oper. reflector of solar 

Canal Lock Gates, 

Cans and Jars,—Stoppers for 

Caoutchouc to Cloths, &ce., 
.—Vulcanizing 

Capstan,—Ships . 

Cartridge Boxes, 

Cartridges.— Manuf. of Metallic 

C heese,—Pressing ‘ 

Churn, e 


Dasher, 
Cigar Holders, 
Clocks,—Calendar 
Corn Huskers, 
—— Planters, 
— Shellers, 
Cotton Cleaners, . 
Pickers, 
Tubes,— Metallic Bande 
Couplings,—Railroad Car 
Cultivators, ° 


Curtain Fixture, 


Drawers,—Substitute for 
Ditching Machine, 
Dredging Machine, 
Dumping Wagons, 


Egg Beater, 
Envelopes, ° 


Farinaceous Substances,— Desic. 


Faucets, ° 
Fences,—Field ° 
,— Portable 
»—Picket ° 
Fire Arms, 
'—Loading 
Places, ° 
Fish,—Preserving 
Frames,—Turning Oval 
Friction Gearing for Machinery, 
Fruit,—Buildings for Preserving 
in Barrels, &c.,— Pressing 
Furnaces,—Steam Boiler 
Furnace Grates, F 


Gas Metres,—Gearing for 
—-,—Naphthalizing ° 
Gate Hinge, ° 
Gates,—Farm 

Grain Separators, . 


D. A. Woodward, 
Robert Taylor, . 
J. B. Wilson, 
Christopher Meyer, 
G. E. Hayes, 
Chas. Perley, 

J. 8S. Smith, 
Ethan Allen, 

H. A. Stone, 

Wm Momilten, 
W. B. Hopkins, 
M. D. Weils, ° 
Michael Jobnaston, 
Galusha Maranville, 
G R. Walker, 
John Cooley, . 
Mathew Tr mble, 
A. 8S. Eastham, . 
John Griffin, 

0, C. Evans, 

R. M. Hughes, 
Wm. 8. Riggs, 
Cox & Thorp, 
Chas. Gardner, . 
C. W.S. Heaton, 
John Markel, e 
W.F Quinby, 
Frederick Stamm, 
Wm. Strieby, 

J. B. Turner, 

T. G. Harold, 


8S. 8. Putnam, 


S. B. Shultz, 


Benedict & Cummings, 


S. H. Long, U.S.A,, 
J. W. Nye, ° 


Walter Hart, 
Joseph Gray, ° 


Huckins & Walker, 
Ralph Graham, . 

1. G. Inskeep, 

G. B. Mallette, . 
G. W.'T. Grant, 
Eugene Lefaucheux, 
C. A. McEvoy, 

B. F. 
Enoch Piper, 
I. P. Tice, 

F. P Dimpfel, 
B. M. Nyce, 

E. 8. Holmes, 
J. R. Robinson, 
M. M. Rounds, 


Cowan, 


John 8S. Elliot, 

E. D. Kendall, 

S. J. Olmsted, 
Gray & Bury, 
Davis & Palmer, 
Gaunt & Hinman, 
Byron Rice, . 
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Baltimore, Md. 
City of N. Y. 
Williamston, N. J. 
N. Brunswick, N. Y. 
Buffalo, 

City of 

Brooklyn, 

Worcester, Mass. 
Battle Creek, Mich. 
St. Catharine, Mo. 
Oakfield, mT. 
Morgantown, Va. 
South Boston, Mass. 
Hampton Cor, N. Y. 
Washington, D.C. 
Tafton, Wis. 
Princeton, Ill. 
Wharton, 

Louisville, 

City of 

Pleasant Grove, Penna. 
Hightstown, N.J. 
Three Rivers, Mich. 
Hoosick, nN. ¥. 
Salem, lil. 
Monticelli, “ 
Stanton, Del. 
Lancaster, Penna. 
W agontown, es 
Jacksonville, TI. 
Brooklyn, N. Y. 
Dorchester, Mass. 
Princeton, Ill. 
Conneaut, Ohio, 
Alton, lil. 
Fairfield, Vt 


Philadelphia, 
Raymond, 


Penna. 
Miss. 


Roxbury, Mass. 
Brooklyn, . i A 
W. Middleburg, Ohio, 
Millport, | i}; # 
Winona co. Minn. 
Paris, France, 
Richmond, 
Memphis, 
Camden, 
Baltimore, 
Philadelphia, 
Kingston, 
Wilson, 
Boston, 

New Haven, 


Philadelphia, Penna. 2 
City of N. Y¥. 
Binghampton, - 

Grosse Isle, Mich. 
Hudson, = 

Keokuk, Towa, 
Schuyler, N.Y. 


Conn. 


American Patents which issued in March, 1861. 


Hair Brush, 
Harrows, . 
aa“ ,— Rotary 
Harvesters, 


ain —C siting Apparatus 
—__——,, — Binding Attachm’t 


—- ,—Fingers for 
Hat Bodies,— Felting 
Hats,—Die for Pressing 
Hemmers and Folders, 
Hemming Guides, 

Hemp Brakes, ‘ 


—=-=- Carts, 


Hog Cholera,—Comps. to Cure 
Hogs from Rooting,—to Prevent 
Horse-shoe lron,—Formation of 


Horse-shoes,—F orming 
Hose,— W aterproof 
Hygrometers, 

Ice Crusher, 
Jron,—Galvanizing 
Journal Boxes,—Lining 
Knitting Machines, 
Lanterns, é 
Leather, —Splitting 
Liquids,— Decalcifying 
Lithographic Presses, 
Looms,—Pickers for 


Masts, Steeples, &c.,—Iron 
Meat Chopper, ° 
Mechanical Movements, 
M 
Motion,—Ree iprocat. into Rotary 
—Transinitting 
Mowing Machines, 


)pholder, 


Musical Instrum.,—Tuning Pins 


Oil from Fish,—Extracting 


Oils,—iydro carbon 


Omnibuses, &c.,—Register for 


Omnibus Register, 


Ores, —Treating Gold and Silver 


Oscillating Engines, 


Paper,—Fold. Past. and Cutting 
——-,—Preparation of Fibre for 


Paste Boards,—Drying 


Pins,— Device for Coating 
Planers,— Roller for Rotary 
Planes,—Attachment for Bench 
Planing Bark,—Machines for 


* 
Ploughs, 
Scanian 
oeentbaccidiiiinds 
iallicitaniaanas 
atin 


Potato Diggers, . 


J. F. McClure, ° 
Samuel Miller, 
W. H. Main, 
John Blue, 

D. H. Thayer, 
Clark Alvord, . 
E. P. Russell, 
Roswell Northrop, 
Doubleday & Lyon, . 


John and Francis Stevens, 


Josiah Howell, 
Austin & Creasy, 
Z. Feagan, 

Jacob Lighter, . 
R. Little, 
Ebenezer Cate, . 
T. J. Mayall, : 
A. H. and C. R. Black 
J. L. Rowe, ‘ 
Win. Blake, 
Joseph Corduan, 
Orson Parkhurst, 
E. J. Hale, ° 
Hale & Atterbury, 
5. i Safford, . 
Carlos Garcia, 
Robert MeNie, . 
Samuel Boorn, 
Francis Peabody, 
E. 8. Boynton, 

J. H. Landis, 
Josiah James, 
Wm. R. Ase, . 
Turner Williams, 
Mathaus Keefer, . 
Rufus Dutton, 

G. W. Jennings, 
E. R. Pease, 
Samuel Clark, . 
A. M. Millochau, 
Luther Atwood, . 
Felix Brunon, 
Dawson & Weeks, 
Hastings & Gautier, 
M. E. Bollinger, 


Cyrus Chambers, Jr., 


J. E. Malloy, ; 


1. H. Patterson, . 
Thaddeus Fowler, 
A. 'T’. Serrell, ° 
L. O. Fairbanks, 
Joseph Brakely, . 
Ballard & McClure, 
L. D. Burch, ° 
V. Depew, ° 
Loure Green, e 
Rulofson & DeGarmo, 
D. W. Smith . 
G. A. Walker, 
C.Zulich, . 


Vou. XLL—Tairp Series.—No. 6.—Jvune, 1861, 


Boston, Mass. 
Winchester, Ohio, 
Liverpool, a 
C overt, Ne Bs 
Lansing, “ 
Westf ord, Wis. 
Manlius, | 
N. Miliford, Conn. 
Brooklyn, Ne Be 
City of a 
Sacramento, Cal. 
Carrollton, Mo. 
Palmyra, o 

y Village, Ky, 

dle Branch, Ohio, 
Franklin, N. H. 


Roxbury, Mass. 
Indianapolis, Ind. 
City of is We 
Boston, Mass. 
Brooklyn, N. ¥. 
Cohoes, Wee. Ba 
Foxcroft, Me. 
Pittsburgh, 
Boston, Mass. 
New Orleans, L a. 
City of 

Lowell, 

Salem, 

Alexandria, Va. 
Eden, Penna. 
Ogdensburgh, N. Y. 
Be ioit, Wis, 
Providence, R. i. 
Factory ville, is Be 
Dayton, Ohio, 
Boston, Mass. 
Poughkeepsie, N. Y. 
City of - 
City of 


Philadelphia, Penna. 
Syracuse, N. ¥. 
Sau Francisco, Cal. 
Liitlestown, 
*hiladelphia, Penna. 
City of N. ¥. 
Schagticoke, - 
Seymour, Conn. 
City of N. Y¥. 
Nashua, N. H. 
City of N.Y. 
Mt. Pleasant, Ohio, 
Sherburn, Be Be 
Peekskill, os 
Great Bend, Penna. 
Rechester, N. Y. 
Dooly county, Ga. 
Annville, Penna. 
Schuylkill Hay. “ 

36 


Penna. 


421 


19 


Penna. 2 


422 


Power.—Generating 


Press for Packing Wool, 


Presses, 


,—Cotton 
Pressure Gauge, 
Printing Presses, 


Pumps, 


»—hotary . 


American Patents. 


Peter Shearer, 

G. M. Cooper, .« 
John Seitz, Sr., 
Roswell Wakeman, 
P. G. Gardiner, 
John Leavens, . 
A. 8. Adams, 
Chas. Potter, Jr., 
Dennis Hayes, 
Hardy & Murris, 


Punching Articles of Irreg. Form, Levi Dodge, 
—-—— & Shearing Machines, P. C. Perkins, . 


Machine, 


David Sprague, 


Quilting Frame, Table, &c.,comb. Bernard Fagan, . 


Railroads, ° 


Railroad Cars, &c.,—Boxes for 
—_— —Draught Bars 


— Chairs, 


Asahel Osborn, 


Rowland Cromelieu, 
Alexander Hay, 
Horace Tupper, . 
H. J. Lombaert, . 
Archibald McGuffie, . 


Reaping and Mowing Machines, Cyrenus Wheeler, Jr., 


Refrigerator, 
Register,—Hot Air 
Rein Holder, 
Roofing,— Metallic 
Rope,— Making 


T. W. Chatfield, . 
J. H. Simonds, . 

T. L. Braynard, 

W. G, Reed, ° 

F. J. Miller, 


Saccharine Juices,—Evaporating Coe & Geon, 


Safety Ships, 

Salt, —Drying 
Saw-dust,— Removing 
Saws,—Hanging Band 
Saw Horse,—W ood 


E.S Willson, 

G. C. Robinson, 

O. H. Burdett, ° 
W..H. Sullenberger, 
George Ives, 


Reading, 

Litchfield, 

Bloom, 

Port Deposit, 

City of 

Brooklyn, 

Chelsea, 

Westerly, 

City of 

Cincinnati, 
Waterford, 
Elizabethport, N. J. 
New Britain, Conn. 
Morris, =. 
City of N. Y. 
Philadelphia, Penna. 
Buffalo, N, Y. 
Philadelphia, Penna. 
Rochester, aa Ue 
Poplar Ridge, 

Utica, 

City of 

Chelsea, Mass. 
Buford, Ga. 


Dalton, Ohio, 
Saratoga Spr’s, N. Y. 
Boston, Mass, 
Moorfield, Ohio, 
Chambersb’gh, Penna. 
Detroit, Mich. 


Scissors, ° 

Screw Propeller, 

Seed Drills, ° 

Seeding Machines, 

Sewing Machine Needles, 
Machines, 


A. H Knapp, 

A. G. Tompkins, 

Hiram Moore, . 

I. A. Stafford, 

C. H. Wilcox, . 

J. E. Earle, 

W. C. Hicks, ° 

J. W. Howlett, Greensboro’, 

J. L. Hyde, . City of 

George Juengst, “ 

Lathrop & Justice, Philadelphia, 

John Moulson, “ 

C. B. Richards, . 
° I. M. Rose, 


N. G. Ross, 


Newton Center, N. H. 
City of a Ee 
Fon du Lac, Wis. 
Essex, 

City of 

Brooklyn, 

Boston, 
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Brooklyn, 
City of 
° Cincinnati, Ohio, 
—_—-——.,— Hemme rs for Clark Marsh, Bridgeport, Conn. 
Shear and Punch, . T. PF. Tak, Worcester, Mass. 
Shirred Goods,—Making Elastic Richard Solis, : N. Brunswick, N. J. 
Shoes,— Fastening for Gaiter “ : “ “ 
~,—India Rubber ° Christopher Meyer, . = “ 
Skates, . Hiram Clark, . Rochester, my ee 
A. A. Gibson, ‘ Worcester, Mass. 
G. E. Vanderburgh, City of N. Y. 
Higgins & Whitworth, Salford, Eng!'d, 
Springs,—Arrang. of Carriage ‘Thomas Phillips, Ann Arbor, Mich. 
,—Cushion J. W. Evans, City of RN. ¥. 
.—Railroad Car ” - bad 
Stave Machines, Minard Snell, Medina, aad 
Steam Boilers, Leon Pierre Barre, Paris, France, 26 
John Dunham, Detroit, Mich. 19 
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Soaps,—Silicated . 
Spinning Machines, ; 
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Steam Boilers, . 

——— Boiler Furnaces, . 

Boilers,—Indic. Water in 
,— Muititubular 
,— Water Gauges 


= * 

—— 

——— 

—— Engines,—Condenser for 
aie »—Packing for 

——_——- Trap, ° 

——— 

Steering Navigable V oute, 

Stilts, ° 

Stoves, . 

Stove-pipe Connexion, 

Straw Cutters, 

Stuffing Boxes, 

Stump Extractor, &c., 

Sugar Mills, . 

——- Solutions,—E vaporating 

Sweeping Streets, ° 

Swimming Propellers, 

Syringes,— Enema 


Ta! le, 

Tanning, 

Tatting Frames, ‘ 

Tea Kettles, . 

Telegraph Connectors,—Joint’g 

Threshing Machines,—Fan Att. 
i »— Carrier 

y—Gearing 


Time Tel! Table, 
Traces to W hiffletrees,— Attach. 
rraps,—Animal 
Trees, Wires, &c.,—Prev. "Decay 
Trucks —Hand ° 
Turning Irregular Forms, 
Type Galleys,—Locking . 
V aive, . 
Valves, 
Vehicles,—Regulating Speed of 
Ventilators for Windows, 
Vessels, —Spring ‘Tackle for 
Washing Machine, 
Watches,—Second hand in stop 
Water Elevators, ° 
—— Metres, 
—— Wheels, . 

—_—— _,— Scrolls of 
Windmills, ° 
Wind W heels, 
Wrench, 
————,— Wagon 

EXTENSIONS. 

Looms,—Brussel 
Reaping Machines (4 patents), 
Steam Chests,—Connect. Pipes 


or cooling water,—Cond. 


John Porter, e 

J. R. Robinson, 

H. F. Hart, ° 

T.J.R. Robinson, . 

Hermann Shiarbaum, 

W. A. Lightall, . 

J. 8. Hooton, 

Jesse Young, 

P. D. Wesson, . 

J. H. Scott, 

Ross and Thos. Wi inane, 

G. N. Cummings, . 

8S. T. Harvey, . 

M. B. Stafford, 

J. H. Bell, ° 

Stuart & Stewart, 

G. N. and John Relyea, 

Ross and Thos. Winans, 

J.B. Lyons, e 

Martian Roe, 

Ww. B. Goodrich, 

W.H. Hope, 

Jacob Kleiber, . 

F. B. Richards, 

E. G, Stevens, . 

P. P. Warriner, 

A. R. Wyeth, . 

D. F. Randall, 

Ransom & Granger, 

J. N. Power, 

Rentgen & Humes, 

Godfried Weiland, 

Lewis Miller, ° 

Edward Roberts, 

Luther Humiston, 

Deming & Walker, . 

Benjamin Best, . 

Wn. C. Reutgen, 

Jonathan Creager, 

S. W. Brown, 

Cope & Hodgson, 

Thomas Evans, 

John Griffin, 

Loudon & Iversen, . 

Wm. Woodbury, 

C. E. Toop, 

Arthur Wadsworth, 

Anderson & Davis, . 

J. M. Perkins, . 

Shailer & Folsom, . 

Milton Dilts, ‘ 

James Reed, 

W.H. Locke, . 

A. Giraudat, 

bag ye & Harbison, 
- H. Reynolds, . 

2. B. Phillips, . 


E. B. Bigelow, 
Eunice B. Hussey, 
H. R. Dunham, 


Texas, 
Mass. 
) * a 
M ass. 
N.Y. 


“ 


Jefferson, 
Boston, 
Brooklyn, 
Boston, 


City of 


New Carlisle, Ind. 
Franklin Furn. Ohio, 
Providence, R. I. 
Millport, N.Y. 
Baltimore, Md. 
Meriden, Conn. 
Baltimore, Md. 
City of N. Y. 
Chelsea, Mass. 
Fayette co, Tena, 
Veteran, ; 
Baltimore, 
Townsend, 

Ashley, 

Washington, 
Memphis, Tenn. 
Boston, Mass. 
Biddeford, Me. 
Holland Patent N. Y. 
W. Middletown Penna. 
Hartford, Conn. 
Albany, N. Y. 
City of “ 
Keokuk, Iowa, 
Buffalo, i Me 
Canton, Ohio, 
Philadelphia, 
New Haven, 
Delmar, 
Dayton, 
Keokuk, 
Cincinnati, 
Syracuse, 


Conn. 
Penna. 
Ohio, 
Iowa, 
Ohio, 
De Es 
Cincinnati, Ohio, 
Watkins, |  # 
Louisville, Ky. 
City of | # 
Gloucester, Mass. 
City of N. Y¥. 
Claremont, N. H. 
Cleveland, Ohio, 
Roxbury, Mass. 
Columbia City, Ind. 
Newville, Ohio, 
Canton, 
City of N. Y¥. 
Sacramento, Cal. 
City of N. Y. 
Newark, : 


Boston, 
Baltimore, 


City of 
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Stone,—Cutting . 
Wire Grating,— W eaving 


American Patents. 


Chas. Wilson, . 
Henry Jenkins, 


ADDITIONAL IMPROVEMENTSe 


Lighting Gas,—Electric. Appar. 8. B. H. Vance, . 


Thills to Vehicles, —Attaching 


RE-ISSUES+ 


Apples,— Mills for Grinding 


Bedstead Fastening, ° 
Faucets,— Measuring 

Fire Arms (4 patents), . 
Gas Metres, ° 
Harrows, 

»—Seeding 
Harvesters, 
Photographic Bath, 
Sewing Machines, 
Skirts,—Making Hooped . 

DESIGNS. 
Carpets, 

Clock Case, 


Front, 
Stoves, 


Stove, 


y— Track Cleare ors for 


Douglas Bly, 


W. O. Hickok, . 
E.E. Everitt, ° 


Ira Kinman, ° 


Merrill Pat. Fire Arm Co., 


C. Lloyd, e 
D. W. Shares, 
Henry Hewitt, 
Frederich Nishwitz, 
W. F. Ketchum, 
Bernard Hufnagel, 
Elias Howe, Jr., 
Cesar Neumann, 


E. « Ney, . 
E. C. Brewster, 
Elias Ingraham, 
A. C. Barstow, 
Horton & Martino, 
Vedder & Ripley, 


Springfield, 
Brooklyn, 


City of 
Rochester, 


Harrisburg, Penna. ‘ 
Philadelphia, “ 
Freeport, lil. 
Baltimore, Md, 
Philadelphia, Penna. 
Hamden, Conn. 
San Francisco, Cal. 
Brooklyn, N. Y. 
Buffalo, 

City of 

Brooklyn, 

City of 


Lowell, Mass. 
Bristol, Conn. 
Providence, R. I. 
Philadelphia, Penna, 19 
Troy, Oe a 5 


N.S. Vedder, . = 


ERRATA. 
In the article entitled Examination of some Questions relative to 
Transportation, published in the numbers for April, May, and June, 


pages 217, 289, 368, for “ oil,” wherever it occurs, read ‘ coal.” 


FRANKLIN INSTITUTE. 


Proceedings of the Stated Monthly Meeting, May 16, 1861. 


John C. Cresson, President, in the chair. 

John Agnew, Vice President. 

Frederick Fraley, Corresponding Secretary. 

Isaac B. Garrigues, Recording Secretary. 

The minutes of the last meeting were read and approved. 

Donations to the Library were presented from the Royal Institution, 
the Royal Astronomical Society, the Statistical Society, and the 
Chemical Society, London; La Société Industrielle de Mulhouse and 
Ja Société d’Encouragement pour |’ Industrie Nationale, Paris, France; 
Thomas Ewbank, Esq. ., and Jordan 8. Mott, Esq., City of New York; 
and Messrs. Joseph Hutchinson, Frederick Fraley, W illiam A. Rolin, 
and Andrew Pallis, of Philadelphia. 


Present. 


Meteorology of Philadelphia.— April. 


The Periodicals received in exchange for the Journal of the Insti- 
tute. were laid on the table. 

The Treasurer's statement of the receipts and payments for the 
month of April was read. 

The Board of Managers and Standing Committees reported their 
minutes, 

Candidates for membership in the Institute proposed at the last 
meeting (6) were duly elected. 

Mr. Fraley from the Board of Managers read a preamble and reso- 
lutions passed by the Board at their last meeting, proposing an amend- 
ment in the Constitution of the Institute, which were discussed and 
laid on the table until the next meeting. 

Prof. Cresson exhibited a lorgnette prepared by Dr. C. M. Cresson 
for subaqueous exploration, the peculiarity of which consisted in 
placing a Nicols prism of Iceland spar between the object glass and 
eye piece, which removed the greater part of the bright light reflected 
from the surface of water, and thus made objects beneath the water more 
distinctly visible. 


METEOROLOGY. 


For the Journal of the Franklin Institute. 
The Meteorology of Philadelphia. By James A. Kirkpatrick, A.M. 


Aprit.—The month of April of this year was unusually warm. 
The maximum temperature (88°) was noticed on the 24th of the 
month. The highest point reached previously in April, during the 
last ten years, was 87° in 1855. The warmest day of the month was 
the 23d, of which the mean temperature was 75°3°. 

The first day of the month was the coldest,—mean temperature 38° ; 
but the minimum (33°) was reached on the 4th. The range of tem- 
perature for the month was 50°. 

The pressure of the atmosphere was greatest (50-233 ins.) on the 
morning of the Ist ; and least (29-2153 ins.) on the morning of the 17th ; 
making the range for the month, 1-020 inches. The mean pressure 
was greatest, (30°150 ins.,) on the 4th, and least, (29°342 ins.,) on the 
lith of the month. 

The force of vapor was less at 2 P. M. than usual. At 7 A. M. it 
was a little below, and at 9 P. M. about as much above the average of 
these hours for ten years. The relative humidity was less than usual, 
as will more particularly appear by reference to the following table of 
comparisons. 

Rain fell on nine days to the aggregate depth of 4-150 inches, of 
which more than one-half fell from the 15th to the 17th of the month. 
Snow fell for a few minutes, on the morning of the 17th, and is sup- 
posed to be the last of the season. 

There were but two days on which the sky was entirely clear or free 
from clouds, and four on which the sky was completely covered with 
clouds at the hours of observation. 
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